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COSTING YOU? 


If you have ever had to fill low-octane requirements with 
higher-octane blends, you've been caught in the ‘octane give- 
away” game. Or if you have found yourself with big gasoline 
inventories when you needed heating oils, or heating oils when 
you needed gasolines, you have again been trapped by in- 
flexible methods of products movement. 

The Proportioneers Stream Blending System provides maxi- 
mum flexibility of refinery operation by permitting you to main- 
tain inventories in base stocks .. . ready for stream blending 
to take advantage o/ specific seasonal market conditions. This 
Blending System also allows you to accumulate high-octane 
stocks in anticipation of equipment turnaround 

Proportioneers multiple component blenders automatically 
maintain preset formulations at all flow rates of finished product. IE pe aa 
They are now serving refineries in the United States and 16 andi, 
foreign countries. Our experience in engineering, manufacture, 

and service of complete blending systems is at your 
disposal. Write Proportioneers, Inc., 412 Harris Ave., 
Providence 1, Rhode Island. 


PROPORTIONEERS 


Seventew OF Gi-F (INDUSTRIES, INC. 


BUILDERS IRON FOUNDRY « OMEGA MACHINE CO. © BUILODERS-PROVIDENCE, ~e D 








Flow responsive additive blenders. 
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Applying RDC to Lube Extraction - 
G. H. Reman and J. G. van de Vusse ; 
Iso-Plus Offers Three Routes................. at This Issue 
Henry D. Noll 
What to Do With Acid Sludge Th ere heck 
G. Hunter Miley ese han igests permit checking * 
First Dualayer Treater for Fuel Oil : Aras. see : ©, 
_. ©, ft. Duval; R. T. Malin and V. A. Kalichevsky those articles you want to read first. 
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William K, Hunter * . 





New HF Alkylation Process This process 

comes at a time when many refiners are con 
sidering alkylate for motor fuel blending. The extreme 
simplicity of the process compared to the early war 
time aviation alkylate units, is readily obvious in this 
discussion of process flow and operating costs Pay 
outs for units of 1000 to 4000 barrels alkylate per day 
capacity usually average between one and |'% years 


Page 126. 


Applying RDC to Lube Extraction Here's 
the first operating data on this new countercur 
rent extraction tool—the rotating disc contactor——as 
used in the extraction of lubricating oil fractions with 
furfural. At present five are in operation and each 
shows a high separating power which gives rise to 


large yields of high-quality raffinate. Page 129. 


Iso Pius Offers Three Routes to Higher Oc- 
tane Gasoline All these routes are based 
on the use of the Houdriforming process. ‘Two involve 
the addition of aromatics extraction equipment and 
the third adds thermal reforming. Any of the routes 
will boost reformate above 100 clear octane. Page 135 


What to Do With Acid Sludge A new 

process from Sonneborn’s Daugherty refinery 
will produce 65 percent pure SO, from acid sludge. A 
specially designed retort decomposes the sulfuric acid 
sludge in a continuous stream. A 50-ton unit costs 
about $50,000, exclusive of license fee, Page 138. 


First Dualayer Treater for Fuel Oil First 

published data on Magnolia’s Dualayer process 

installation for distillate fuel oil treatment shows ex 

cellent stability in treated products, Good color and 

low sediment content characterize the treated distil 

lates. The installation itself was inexpensive and con 

sumption of chemicals has been small since the unit 

tee eeeeneeee $ 


began operating last year. Page 142. 
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A Quick Look at This Issue 





Rexforming Looks to First Unit... Three 

Rexforming units are being designed now; 
Aurora Gasoline Company's unit at Detroit will 
probably be the first completed. In this article you'll 
find how the process works, what pilot plant studies 
show, and how much it will cost. Page 145. 


Alkylating with Effluent Refrigeration 

The first sulfuric acid unit with effluent refriger- 
ation produces 95 (F-1) clear alkylate at an acid con- 
sumption of less than 0.3 pound per gallon of alkylate. 
This unit at The Texas Company’s Amarillo refinery 
is of unusual commercial interest because many refin- 
ers are turning to the alkylation process for motor fuel 
production, Other features of this process: Lower 
capital investment, increased yield and decreased op- 
erating cost. Page 148. 


Shell ““Trickle’’ Hydrodesulfurizer First 

unit for this process is at Stanlow, England. 
Operating data shows that this installation has ex- 
ceeded expectations from pilot plant studies—over 90 
percent of the sulfur has been hydrogenated in runs 
on light cycle oils. The main feature of the process is 
the application of low hydrogen recycle flow rates. 


Page 152. 


New Process for Mercaptan Removal. . 

Employing sodium ferrocyanide as an additive 
to caustic soda, this process uses electrolysis to regen- 
erate caustic completely. Capital and operating costs 
are low, In some instances a doctor sweet product is 
obtained solely by extraction. Page 155. 


Diesulforming Operates This Way .. . The 

operating data in this article is from the first 
diese] desulfurization unit on stream in the United 
States. Although any sulfur-bearing stock may be 
charged to the unit, distillates in the diesel fuel boiling 
range are the most popular charge. Husky Oil Com- 
pany plans another unit like the first one for its 
Canadian refinery. Page 158. 


Orthoforming Unit Produced 100 Clear ._. 

This catalytic reforming unit at Whiting has 
produced 100 octane (clear) reformate during its first 
months of operation, Similar to Orthoflow catalytic 
cracking, the unit has an integrated reactor, regenera- 
tor and stripper. No pretreatment of the feedstock is 
required, It operates at low pressure—-200-250 psig. 


Page 164, 
How Houdresid Works on Heavy Stocks... 


One year’s commercial operation and pilot plant 
studies indicate that this cat cracking process experi- 
ences no trouble with heavy metal contamination. The 
process is well adapted to the use of synthetic or 
natural clay catalyst and to the charging of a wide 
range of reduced crudes. Heavy gas oil is recycled 
completely. Page 166. 


4 
‘a Catforming at United Refining Company 
+ .. . Authors take you stepwise from testing the 
new catalytic reformer to start-up, shut down, and 


regeneration. Complete operating results include in- 
spections of charge and products, a yield-octane plot, 
and temperatures with reformate octanes. Page 169. 
. The 


one of six Ultraformers now 


Uitraformer Tops 100 Octane . 
Texas City unit 
operating—-produced over 100 clear octane reformate. 
This story on the first six units includes inspections of 


charges and yields. Page 174. 


Bender Process Sweetens at No Loss 

This process sweetens hydrocarbons in the gaso- 
line-middle distillate range at no loss in the system. 
Chemical costs run around Yc per barrel and the 
catalyst can be regenerated at the plant site. Page 182. 


First Kellogg-Designed Cat Reformer 

Using the Sinclair-Baker catalyst, Pure’s Heath 
refinery found no need to regenerate the platinum 
catalyst after nine months of operation. Typical oper- 
ating data from this unit show operation at both the 
90 and 85 octane (clear) level. A feed preparation 
section is provided to insure long catalyst life and 
maximum yield of reformate. Page 190. 


Cut Costs in Distillate Treating .. | Electri- 
cal precipitation permits lower chemical con- 
sumption and reduces carry-over of addition agent in 
treated product. A return of 416 percent per year is 
claimed for the $50,000 investment in this process. 
Non-recurring credits are also listed in full with other 


economic credits. Page 194. 
How the First TCP Unit Operates... The 


Thermofor Continuous Percolation unit at Cory- 
ton (for finishing lubricating oils) chalks up oil losses 
of less than one percent. Clay losses are only about one 
percent per cycle of circulation. Yields exceed those 
with laboratory static percolation by 35 to 45 percent. 


Page 206. 


How to Start Up a Fluid Cat Cracker 

Every process man should know at least these 
fundamentals about starting up a unit of this type. 
Besides the stepwise procedure, author also offers help- 
ful hints on what to watch for during the start-up and 
operation of the unit. Page 214. 


High Sulfur Crudes Need New Processes 
... Trends in crude production indicate heavier, 
higher sulfur charge stocks for refineries. Here’s an 
example calculation on the addition of such crudes to 
a low-sulfur refinery. Fluid coking and Hydrofining 
are shown to join hands in making the processing 


economical. Page 220. 
How to Get Those Top Octanes.. . You'll 


want to check every division of this comprehen- 
sive 51-page monograph on octane improvement tech- 
niques: All about reforming; Consider Also Isomeri- 
zation; Dollars and Cents of Octane Improvement; 
Can You Save with TEL?; What Reforming Processes 
Give You; Poly and Alkylate Play a Part; Don’t For- 
get Process Combinations; PLUS 329 references. It 
includes the most authoritative comparison of cata- 
lytic reforming to date. Page 230. 


PetroLeuM REFINER—Vol. 34, No. 





Ray L. DupLey .. »Publisher 
Bi Nils 6 6 da ans dvnecetveseses ..General Manager 
Dr, Joun J. McKerta, Jr.....Chairman of Editorial Committee 


ETERS Editorial Director 


Georce B. Gipps...... Process and Construction Editor 


Haroip L, Horrman.. Associate Editor 


Pease. 6. POGRER. . osiéectes .Petrochemicals Editor 


Paut E. Nicno.ts, Jr..........Maintenance and Design Editor 
CRs + os eRe eees cau bans> saveeen Economics Editor 
Se ey ORS 0 csc cvhcnncbesvcedadoen Eastern Editor 
CORR Se ONE): oceans bbs cencavensdsdses Western Editor 


Dr, Lewis F. Hatcu Contributing Editor 


Editorial Assistant 


ADVERTISING 


Tom W. Nelson, Advertising Manager; D. 8. Craig, Advertising Service Man 
ager. Representatives: NEW YORK (17): Gene Hart, George Skelton, Nelson 
Bigelow, 250 Park Ave., Phone El Dorado 5-4012; CLEVELAND (15): Bill 
Westfall, 1010 Euclid Ave., Phone MAin 1-2550; CHICAGO (4); H. G. Fitz 
patrick, Martin Halloran. 332 Se Michiean Ave.. Phone Wahash 97-99%. 19S 
ANGELES: Jay Curts, W. W. Wilson Bidg., Huntington Park, Phone Ludlow 
7-1219; TULSA (3): Jim Isaacks, Hunt Bidg., Phone 3-1844; HOUSTON (6) 
Charles Wyatt, Wm. GC. Dudley, 3301 Buffalo Drive, Phone JAckson 9-4301 
EUROPEAN; Theodor Miocha, Limmerstrasse 31, Hanover, Germany, Phone 
42935. UNITED KINGDOM: Frank Chambers, Agent, 120 Moorgate, London 
E.C.2, Phone Monrrch 5661. 


SUBSCRIPTIONS 

Sombre, Circulation Manager, P. O. Box 2608, Houston 1. Texas, 
U.S.A. 
Single copies of this issue $1. Subscription rates—U. S. and Canada $2 a 
year; Latin America and overseas {5 a year. Perroreum REFINER, 
ublished on the 15th of every month, entered as second class matter June 
6, 1923, at the post office at Houston, Texas, under act March 3, 1879 
Subscriptions restricted to those engaged in refining, natural gasoline or 
petrochemical industries or service and supply company personnel con- 
nected thereto. Advertising rates on application, Copyright 1955 by The 
Gulf Publishing Company. Cable address GULFPUBCO 


Specialized Oil Publication of 
THE GULF PUBLISHING COMPANY 
Box 2608, Houston (1), Texas 


PETROLEUM REFINER and The REFINERY CATALOG for the refining- 
natural gasoline-petrochemics! industry 


WORLD OIL (formerly The Oil Weekly) and The COMPOSITE CATALOG 
for the drilling-producing industry 


PIPE LINE INDUSTRY for the oil and gas pipe line industry 


Petroleum Refiner is Indexed by Industrial Arts Index, Chemical 
Abstracts and by Engineering Index, inc. Microfilm copies avail- 
able through University Microfilms, Ann Arbor, Michigan. 


a: 


September, 1955—Petroteum REFINER 


tn LLL ALLL ttl lat lt ttl ttt tt tO A OO OO OO LOLOL 
— eee eee eee eee eee 


OUR NUMBER is up and it’s 18 this year. This 
issue represents oul! 18th edition of the spec ial Process 
Issue. When the first issue came out in 1932, copies 
went so fast that to get his copy one refiner had to buy 
an ad in REFINER offering $5 to anyone who could 
furnish him a copy. And that was 1932 when $5 plus 
the cost of the ad was a lot of money. Even at present 
inflation rates though, you'll find this 18th edition 
equally valuable. It’s the most exciting tour through 
Don’t stop until you’ve seen 
Those lop Oc- 


It includes the most authoritative comparison 


refinery processing today 
the 51-page report on “How to Get 
tanes.”” 


of catalytic reforming to date 


Don't Trip on the Skip 


THERE WAS started in the August issue, as the 
lead of our “Exchanger Design Aids,” a series authored 
by Daniel A. 
passing notice. Entitled “Heat Fxchanger Design,” the 


Donohue which deserves more than 


four installments will give the reader just about all 
he needs to know on the construction features of 
various types of exchangers, tube layout and flow areas 
and flow paths. Part II, Fundamentals, due to the 
usual scheduling of the Process Issue each September, 
has to be held over until October. Don’t overlook this 
working notebook material 


Author Donohue, Chemical Construction Company 
engineer, has been hard at design in the industry since 
1937. He is a chemical engineering grad from Brooklyn 
Polytechnic, holds a master’s degree in chemistry from 
Columbia and has taken another year of graduate 
courses in chemical engineering there. Since 1951 he 
transier at 


graduate courses in heat 


Brooklyn Polytechnic 


has taught 


Nomograph — 
Do It Yourself! 


MAKE YOUR own nomographs? Haven't you 
envied the few friends of yours who can take some 
experimental data, or a complicated formula, and 
end up with a simple nomograph for rapid calcula- 
tions? We have too so we made arrangements 
with Francis Winn for a series on this helpful subject. 
He will take you by the hand through each step and 
show you that making a nomograph is really a simple 
thing. You will agree that this is the easiest presenta- 
tion of nomography that you've ever seen, Four parts, 
starting in the October issue. You'll like it. 
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CARBON STEEL TOWER 





SOLID STAINLESS TOWER 





meeting Industry’s 
most exacting standards 


ALUMINUM TOWER 





Where precision craftsmanship is required in 
tough-to-handle metals, you may rely on 
Graver. Nearly a century of experience in build- 
ing tanks, combined with resourceful creative towers and vessels of alloys and aluminum. 
engineering, helps to explain the continuous Here Graver’s rigid quality control, sound 
flow of Graver vessels to the process and petro- welding research, and ability to work to close 
leum industries. tolerances result in highest quality products. 
This is especially true in the fabrication of For really difficult jobs, look to Graver! 











EAST CHICAGO, INDIANA 
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[GRAVER] GRAVER TANK & MFG.CO. NC. 


CNCABO R. NEW YORK « PHILADELPHIA * EDGE MOOR, DEL. + 

é . URGH * CLEVELAND + DETROIT * TULSA + 

PROCESS VESSELS SPRINGS, OKLA. * HOUSTON * ODESSA, TEXAS + CASPER, WYO 
ANGELES * FONTANA, CAL. * SAN FRANCISCO 
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Over 1400 Wilson- Snyder 
¢ and ESC Process Pumps 


.- - PROVEN and ACCEPTED 
in 175 different Refining 
and Petrochemical Plants 


IN ALL TYPES OF PROCESSING UNITS... including 
catalytic cracking and reforming, vacuum and atmos 
pheric distillation, coking, hydrogen-finishing, ethylene 
and other light hydrocarbon fractionation, alkylation 
polymerization, solvent extraction, treating and am 
monia synthesis these pumps are handling clean 
corrosive or abrasive liquids—from 10 to 1,800 gpm, 40 
to 1,000 feet head, sub-zero to 850° temperature, up to 
600 ppsi vapor or suction pressure and up to 750 ppsi 
discharge pressure. Available in both end or top suction 
arrangement. 


SELECTED BY ENGINEERS 


... for their HIGH DEPENDABILITY and LOW MAINTENANCI 
costs, resulting from the following design features 

e Head-capacity, temperature and pressure range i 
broader than any other type single-stage process pump 
They have the greatest possible interchangeability of 
parts between sizes and also between hot and cold serv 
ice types 
They have the strongest cases, extra large shafts, extra 
strong sloping-top base plates and are completely sup 
ported at the centerline 
They have extra large impeller eye areas at minimum 
height centerline for lowest NPSH requirements and 
special volute design for smooth running over complet 
capacity range 
They have high efficiency with flat performance curves 
so that capacities can be increased without installing 
large diameter impellers 
Both hot and cold types have spacer-type couplings so 
pump can be dismantled for servicing without disturb 
ing suction or discharge piping or driver 


Every pump is given a running test before shipment 


LET US QUOTE ON YOUR REQUIREMENTS 


Oil WELL SUPPLY 


DIVISION 
UNITED STATES STEEL CORPORATION 
Executive Offices—DALLAS, TEXAS Area Offices CALGARY, CANADA 
Export Offico— CASPER, WYOMING COLUMBUS, 6 
30 ROCKEFELLER PLAZA DALLAS, TEXAS HOUSTON, TEXAS 
WEW YORK 20, 4. 7 TULSA, OKLA LOS ANGELES, CALIF 
Aereta e V Fa tay LPS g apie aE shag i eis. hae L ‘ z 1 
iit eats nihil ranches Serving All Oil Fields 
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You'll never have to nurse this O, Analyzer 


What are your most serious complaints about 
O, analyzers? Cumbersome? Slow? Unstable? Hard 
to service on the job? 

You won't find these potential trouble-sources 
in our new Unitized O, Gas Analyzer. They’ve 
been literally ‘designed out’’ by L&N engineers 
with experience totaling millions of man-hours 
in industrial gas analysis. 


The Unitized O, Analyzer is reduced to the 
essentials consistent with highly efficient O, meas- 
urement and control. The entire analysis is made 
within the 2-component team of QO, Analyzer 
Assembly and Speedomax” recorder, eliminating 
unwieldy auxiliary components such as sample 
conditioners. Due to its direct magnetic operation, 
the equipment employs neither auxiliary gas sup- 
plies, chemical reactions, nor combustion. Sample 
and calibration controls are accessible externally, 
without disturbing the measuring system. 

We've introduced sampling innovations, too. 
The Analyzer gets a sample not only cleaned but 


For more data on advertised products, use Readers’ Service Cards, last page 


purified. A typical sampling lag is 1 sec per 45 ft 
of \4” tubing, up to several hundred feet. 

The Unitized O, Analyzer can help to stream- 
line O,.-dependent processes. For pertinent details 
of this O, monitor, write to 4923 Stenton Ave., 
Phila. 44, Pa., for Folder ND46-91(5). 


PERFORMANCE 


0 to 5% Ov, 0 to 10% Os, or higher 
in flue gas or N, as specified 
0.15% Or 

Better than +0.05% O, 

Better than +0.15% O 

4 sec for initial response; 

40 sec for 90% response 


Accuracy 
Sensitivity 
Stability 
Response 


LEEDS .. NORTHRUP 


instruments ||} 
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HIGH ALUMINA CATALYST 


WITH HIGH PORE VOLUME 


Now Cyanamid offers both high initial activity and the 
highest available activity stability—in AEROCAT TRIPLE A 
High Alumina Catalyst. 

The reason is new higher pore volume, balanced with 
optimum values of pore diameter and specific surface to give 
the refiner increased thermal and steam stability. At the 
same time, these carefully controlled pore characteristics 
retain the other advantages of AEROCAT TRIPLE A: 





@ lower stack losses 
® improved flvidization | 


© excellent selectivity © = 


Developed through 7 years of research, AEROCAT TRIPLE A 
High Alumina Catalyst is in use in 27 operating units. This i 

extensive commercial experience has enabled Cyanamid to AMERICAN Granamid COMPANY 
make precise determinations of cracking efficiency and 
product distribution with AEROCAT TRIPLE A in equilibrium. REFINERY CHEMICALS DEPARTMENT 

Ask your Cynamid representative about AEROCAT 30 Rockefeller Plaza, New York 20, N. Y. 

TRIPLE A High Alumina Catalyst with Hi PV*. He’ll tell you 
how it can increase your volume of output per ton of catalyst 
used—or improve performance at the same usage rate. 














in Canada: North American Cyanamid Limited, Toronto and Montreal 
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How to get maximum tube life 
per dollar: Ask the experts! 





This month's report is on: 


SICROMO 7 


Suggested as a substitute for steels of the 5.0 per cent 
chromium type for applications which require increased 
resistance to corrosion by hot petroleum products. 


ONE OF 24 TIMKEN HIGH TEMPERATURE STEELS 
Carbon Sicromo 2 Sicromo 558 18-8 Ti 
Carbon-Mo. Sicromo 2% Sicromo 5MS_ = 16-13-3 
DM-2 2%% Cr..1% Mo. Sicromo 7 25-20* 
Silmo Sicromo 3 Sicromo 9M 25-12° 
DM 4-6% Cr.Mo,. 18-8 Stainless 435-15** 
2% Cr-Mo. 4-6% Cr.-Mo.-Ti. 18-8 Cb 16-25-6°* 
* Available as seamless tubing on an experimental basis only. 
**Not available as seamless tubing. 


VEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 


SPECIALISTS 


10 


OUR temperature, pressure, corrosion and oxidation 

problems may be solved by several analyses of high 
temperature steels. But from the standpoint of maximum 
tube life per dollar—the best life/cost ratio—there’s only 
one analysis that’s best for you. 


To get that one analysis, go to metallurgists of The 
Timken Roller Bearing Company. They're recognized 
authorities on high temperature steels—with more than 
20 years of steel research and experience behind them. 
They'll help you choose the one tube steel analysis that’s 
best for your application from the 24 different analyses at 
their disposal. And no matter which one you choose, you 
can be assured of uniform quality because the Timken 
Company rigidly controls quality from melt shop through 
final tube inspection. 


Let our “RSQ” —Research, Supply, Quality—solve your 
tube problems. Ask the experts! The Timken Roller Bear- 
ing Company, Steel and Tube Division, Canton 6, Ohio. 
Cable address: ‘“TIMROSCO”. 





ail ll 


Flattened test of 102" O.D. by 1.580" wall of 18-8 Ch showing the excellent ductility of large, beavy-wall Timken seamless tubing. 


IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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Improve Heat Transfers 
.--Reduce Maintenance 


Even when an efficient deaerator 
removes free carbon dioxide from your 
system, additional COz produced by 
decomposition of bicarbonates and car- 
bonates remains to cause return line 
corrosion. Residual oxygen causes pit- 
ting. Protecting against both CO: and 
Oz considerably reduces the cost of re- 
placing and maintaining steam and re- 
turn lines. Keeping the system free of 
corrosion products assures high heat 
transfer efficiency. 

One series of Allis-Chalmers corro- 
sion inhibitors solves this problem by 
neutralization. These materials are 


ut? « 

blends of the most effective amine 
lected according to the volatility cw 
acteristics required by each steam 
densate system. Protection is provide 
against both CO: and O: at the poin 
where it is needed. 

Although recommendations for your? 
specific needs can be made only after) 
thorough analysis, you can get more in- 
formation about use of this series by J 
obtaining a copy of Allis-Chalmers Wa- 
ter Conditioning Informational Bulle- 
tin 50. Get a copy from your nearby 
A-C office or write Allis-Chalmers, Mil-4 
waukee 1, Wisconsin. a 


ALLIS-CHALMER 


Water Conditioning— Chemicals, Equipment, 
Service—for more than 25 years A 


Eee iss 
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LET’S EXAMINE 
WALWORTH 
LUBRICATED 
PLUG VALVES 
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STEEL CORPORATION 








SUPPLY DIVISION -— Tulsa 


SERVING { iN ATE AWN CANAO 
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Button-head lubricant fitting and 
lubricant screw. Screw is not removed 
when using a Walworth High Pres- 
sure Lubricant Gun. 


Lubricant-Fitting screw has “Telltale” 
safety groove. 


For buried pipelines this yoke design 
permits simple attachment of hand- 
wheel and lubrication extensions with- 
out modifying the gearcase. 


Standard bolt threads, rather than 
special threads, permit easy replace- 
ment from local stocks 


Two overlapping Teflon packing rings 
form an effective seal against leakage 
without “grabbing” the plug shank. 
Packing serves only as a seal and is 
not used to hold the plug in its seat. 


In the stainless steel check valve unit, 
a transverse pin holds two balls in 
their seats. There is no chance for 
line pressure to get into the lubricant 
system when the valve is properly 
adjusted and lubricated. 


Lubricant grooves completely frame 
the port openings and encircle the 
plug at the top and bottom, assuring 
a tight seal against leaks. Bottom cir- 
cumferential groove is separate from, 
but connected with, the lubricant well 


ADVANTAGES 
OF PLUG VALVES 


1. Quick Opening 

2. Positive seal on Light Hydrocarbons 

3. Less space than Gate Valves. 

4. Available in Three-Way and Four-Way 


5. Can be used with Locking Device. 
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Qo, Wipe 


The bearing is enclosed with a bearing cap 
held tightly in place against the inner face 
of the bearing enclosure. This cap, with its 
close running clearances, keeps grease from 
the interior of the motor... retains an am- 
ple supply within the bearing enclosure 

At the outer side of the bearing, double 
labyrinth seals keep grease in, also keep 
dirt out. What's more, large grease reser- 
voirs act as additional dirt traps. 


You can lubricate the bearings without 
dismantling the motor. Pipe-tapped holes 
in the bearing housings at three points pro- 
vide both means for inserting new grease 
and a means of flushing out old grease. 


Look for the extra bolts on the end housing 
. . . the sign of greater value. Ask your Allis- 
Chalmers representative or Authorized Distribu- 
tor to show you a cutaway section of this mainte- 
nance-cutting design. Or write Allis-Chalmers, 
Milwaukee 1, Wisconsin, for Bulletin 51B7286. 
A-4610 


ALLIS-CHALMERS 
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Phelps Dodge COPPER-BASE ALLOY Tubes to 


your 
Exchangers 


On-Stream |! 


Complete line of copper-base alloys 
including Bi-Metal combinations to meet special 
corrosive conditions. 


Speedy delivery 
from strategically-located warehouses. 


Careful analysis of your corrosion probiems 
by experienced engineering staff. 


Quality-controlied fabrication 
to assure finest tube properties. 


information and sales service 
available from nearest Phelps Dodge district office.” 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


*SALES OFFICES: Ationta, Birmingham, Alo., Boston, Buffalo, Charlotte, Chicago, Cincinnati, Clevelond, Dallas, Detroit, 
Fort Wayne, Greensboro, N. C., Houston, Jocksonville, Kansos City, Mo., Los Angeles, Milwovkee, Minneapolis, New 
Orleans, New York, Philadelphia, Pittsburgh, Portiand, Ore., Richmond, Rochester, N. Y., Son Francisco, Wt. Louis, Seattle 
Washington, D. C. 
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Polymer 
for 10 years at maximum safety 


When Polymer Corporation, Ltd., Sarnia, 
Ontario, began operations in 1943, inventory 


included two Kemp MIHE Inert Gas 
Generators. Since that date, Polymer—and 
its Kemp equipment—has been operating 24 
hours a day, 365 days a year. The huge 
quantities of man-made rubber and associated 
chemicals it produces—-200,000,000 pounds 
during one year alone—reach, in one form or 
another, the four corners of the world. 


Kemp Plays an important Role 

The high volatility of many of the ingredients 
used in this giant operation necessitates 
blanketing and purging vessels after use. It 
is in this step that Polymer employs Kemp 
Generators to assure safe, trouble-free per- 
formance. The gas they produce is piped to 
different operations over the entire company 
arca—it must be clean! Kemp does the job 


MP 


oF BALTIMO 
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Polymer knows that it can depend on Kemp to 
deliver a clean inert at a specific analysis, 
regardless of demand. And every Kemp 
Generator is engineered for fast starts and 
easy operations that save time and money. 


Kemp Can Do a Job for You 


Kemp superiority is no accident. It is based 
on years of experience . . . on quality of design 
to meet specific problems. Every Kemp design 
features the Kemp Industrial Carburetor for 
complete combustion without tinkering or 
waste . . for simplified installation and 
maintenance. Every Kemp design includes 
the latest fire checks and safety devices. If you 
have a blanketing or purging problem, con- 
tact Kemp engineers. They will be glad to 
study your situation and recommend the 
installation best suited to your needs. No 
obligatian, of course. 


PETROLEUM 


which inert gas is piped over 
130 acres of company prop- 
erty at Polymer'’s Sarnia, 
Ontario, operation. 


For more complete facts and technical infor- 
tution, write for Bulletin |-10 to: THE C. M. 
KEMP MFG. CO., 405 East Oliver Street, 
Baltimore 2, Md. 


INERT GAS GENERATORS 


CARBURETORS 
METAL MELTING UNITS «+ 


* BURNERS + FIRE CHECKS 
ADSORPTIVE DRYERS 


SINGEING EQUIPMENT 
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YOUR ENGINEERING PROBLEMS OF TODAY 
in chemicals, petrochemicals, metallurgy, atomic 
energy and petroleum.,.are met with CATALYTIC’S 
broad and diversified experience, imagination and 
skill—to give you better and more profitable 
products for tomorrow's new world. 





CATALYTIC ON-TIME ON-BUDGET SERVICES 


ISSHS & 


Toward 
‘Tomorrow's 


new world 


4, . 


; pale Oo & 


CATALYTIC 


CONSTRUCTION COMPANY 
1528 Walnut Street 
Philadelphia 2, Penna, 

IN CANADA: 


Catalytic Construction of Canada, Limited 
Sarnia, Ontario 
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Another 
Complete 
Refinery = 


Mia ts  Rcndiasanenitit: , 
DELAVEQ/COKING UNIT: 2,500 barrels a day reduced 
crude; duces approximately 74 tons a day of coke. 








FOSTER 


NEW YORK « LONDON 


arts 
CATALYTIC CRAC G UNIT: capacity 
7,000 barrels Hay of total feed. 


| 


ih 


kee i 


. 


: 
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CATALYTIC POLYMERIZATION UNIT: capacity 1,700 
barrels a day of mixed C, —C. stream. 


CATALYTIC REFORMING: 3,500 barrels a day of heavy 
naphtha. 
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Built for The Texas Company at El Paso, Texas, this new integrated 
refinery consists of crude and delayed coking units, as well as 


units for catalytic cracking, polymerization and reforming. 


To companies the world over that now and construction of completely inte- 
are contemplating new refinery expan- grated refining facilities. For proposals 
sion, Foster Wheeler offers the sig- to meet your specific requirements, 
nificant advantages of its worldwide write to Foster Wheeler Corporation, 


experience in the design, engineering 165 Broadway, New York 6, N. Y. 
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CATFORMING means 


High Octanes... 


nigh Yields... 
Low Cost... 


Proved Performance 


These advantages of Atlantic Catforming are being 


demonstrated again and again in different commercial 
installations. We invite you to share in the benefits of 
Catforming. Please phone, write or wire for our detailed 
brochure, ‘“‘CATFORMING.” The Atlantic 
Refining Company, Research and Develop- 


ment Dept., P.O. Box 8138, Philadelphia, Pa. 








It’s the Catalyst that counts 
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AMIC BALL for thermal pyrolysis 


and catalyst support beds 


As a heat transfer and catalyst support 
medium in various refinery operations, 
“U.S.” Ceramic Balls are proving unusu- 
ally effective. They are being widely used 
in the field of pyrolysis and in catalytic 
reforming installations. 


“U.S.” Ceramic Balls possess heat-shock 
resistance, great crushing strength, super- 
ior thermal conductivity and high specific 
heat. The material is thoroughly vitrified, 
inert and is particularly recommended for 
its proven resistance to erosion and abra- 
sion, 





The smooth surface and spherical shape of 
“U.S.” Ceramic Balls have proven more 
efficient than irregularly sized and shaped 
heat transfer elements. A special body 
(“CERATHERM-550”) is available where 
exceptional thermal-shock and heat-resist- 
ance characteristics are required. 


All sizes are available from 1/4” O.D. to 


Sag 
CHEMICAL 


CERAMICS AA COL La 2 i 


DIVISION AKRON 9. OHIO 





60 East 42nd %. 20 North Welker Dr. © 
New York Chicago © © 


4101 San Jacinto St. 
Houston 
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FAST RESPONSE 


with High-Capacity Relay Pilot 





HIGH SENSITIVITY 


Virtually No Lost Motion 


LOW COST 


Moderate Price — Low Operating Cost 
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Select Masoneilan 2800 Series 


for Better Low Cost Pressure Controllers 


These new controllers combine all the basic require- 
ments of pneumatic proportional controllers with 
the added features of a high capacity, balanced, 
amplifying relay pilot; proportional band setting as 
narrow as 1% (as wide as 30%); pneumatic feed- 
back; reversible action. Simplicity is achieved by 
unit construction of subassemblies and air passages 
integral with the case. Models 2807 and 2837 are 
provided with rugged weatherproof cases for out- 
door use — suitable for valve or surface mounting. 

A wide selection of pressure ranges is available 
between 30” Hg Vac and 10000 psi, with bourdon or 
bellows primary elements of materials most suitable 
for the pressure and fluid conditions. 


The performance of these controllers, obtainable 
at moderate cost, makes the advantages of instru- 
ment control feasible for the majority of pressure 
control applications. 


A companion model (3800 Series) is available for 
temperature service — with same high quality 
features. Employs vapor pressure thermal system; 
suitable ranges up to 550°F. 


Investigate these controllers ask our representa- 
tive nearest you, or write for details. 


MASON-NEILAN REGULATOR CO. 


1182 ADAMS STREET, BOSTON 24, MASS., U. S. A. 


Sales Offices or Distributors in the Following Cities: New York + Syracuse + Chicago «+ St. Louis « Tulsa 
Philadelphia + Houston + Pittsburgh + Atlanta + Cleveland + Cincinnati + Detroit + San Francisco 
Boise + Louisville + Salt Lake City + El Paso + Albuquerque + Odessa «+ Charlotte + Los Angeles 
Corpus Christi « Denver + Appleton + Birmingham + New Orleans «+ Dallas «+ Seattle 
Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 
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Chase Antimonial Admiralty Heat Exchanger 


Tubes RESIST DEZINCIFICATION! 


Dezincification holds no fears for the mills, team up to give Chase Antimonial 


users of Chase Antimonial Admiralty 
Heat Exchanger Tubes! For this special 
alloy can give years of extra service 
under the most corrosive conditions! 


Rugged testing in Chase laboratories, 


Admiralty a longer, healthier life span. 
To you, this can mean lower operating 
costs, fewer breakdowns, longer waits 
between tube replacements. 


Enjoy these benefits! Insist on Chase 
Antimonial Admiralty! 


CHASE WAREHOUSE STOCKS: Houston,* 
Los Angeles, New Orleans, Tulsa** 


*Handied by Standard Brass & Mig. Co ** Handled by Vinson Supply Co 


plus careful manufacturing in Chase 
The Nation's Headquarters for Brass & Copper (‘sales office onty) 


Chases... 


BRASS & COPPER CO. = fa Lavoe \oussvite’ New York St. Louis 


M iwaukee Phiiadeiphia San Francisco 
boston tadianapols M nneapols Pittsburgh Seatte 
Chariots’ Kansas City Mo. Newark Providence Water bury 


New (rieans 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
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Grace Chemical Company Selects 
an 


SEPARATION PLANT 


mIcCAL c 


Grace CHE 
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resident 
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Air Products Air Separa- 
tor in Grace Chemical 
Company's new ammonia 


plant. 


PirLlZ77 


race Chemical Company, subsidiary of W. R. 

Grace and Company, has started operations at 
its new anhydrous ammonia-urea plant at Memphis, 
Tennessee. The new plant was constructed to put this 
century-old firm into the relatively new agricultural 
chemical field on a large scale. Production is expected 
to exceed the rated capacity of 90,000 tons of ammonia 
and 54,000 tons of urea annually. 


ai 





An important unit in the process is the air separation 

plant designed and built by Air Products, Inc. to split 

air into nitrogen and oxygen. Air Products has built 36-pege brochure discusses the brood possibill- 
over 700 air separators which are being operated ties of low-temperature processing and describes 
successfully throughout the world. Air Products’ facilities. Write for a free copy. 


Satisfaction, from the initial inquiry to the successful 

operation of the plant,is assured when your low-tem- * 

perature processing work is entrusted to Air Products. iaro Cc f 3 
incoRnroRrateo 

If your project calls for gas separation by low-tem- 

perature processing, get in touch with us. Dept.x, Box 538, Allentown, Pa. 


Specialists in Low-Temperature Processing 


September, 1955—PetTroLEuUM REFINER For more data on advertised products, use Readers’ Service Cards, last page 





POWELL VALVES... THE COMPLETE QUALITY LINE... POWELL VALVES 


POWELL 
WALWIES FOR 
PETROLEUM 
PROCESSING 


Wherever fluids are handled in Petroleum Processing and 
the making of Petrochemicals, use Powell Valves—and be 
sure. Powell not only offers all kinds of valves—in bronze, 
iron, steel and a wide selection of corrosion-resisting 
metals and alloys—for every flow control requirement of 
the Petroleum Refining Industry, but they have been doing Fig. 2201—Flanged End Semi- 
it for years—since 1846, Is it any wonder that leading re- Steel Lubricated Plug Valve. 1” to 
finers depend on Powell Valves? Ask your distributor. If 4”, inclusive. Plug Valves also 
none is near you, write available in Bronze, Carbon Steel, 


Stainless Steel, Ni-resist and 
THE WM. POWELL CO., CINCINNATI 22, OHIO. Monel Motel. Sices up to 12" 


Tt — 


Fig. 1561--Flanged End Steel Swing 
Check Valve for 150 pounds. 4” to 18”, 
Fig. 3003-Flanged End Steel Gate inclusive. Available through 2500 
Valve for 300 pounds. 1” to 30”, in- * pounds 
clusive. Available for 150 pounds and . 
through 2500 pounds 


Fig. 375 Screwed End 
Fig, 2491 Flanged End Stainless Steel 0.S.& Y Bronze Union Bonnet Gate 
Gate Valve for 150 pounds. 4%” to 2”. 300 and Valve for 200 pounds. %” 
600 pound valves available to 3”, inclusive 


POWELL VALVES... THE COMPLETE QUALITY LINE... POWELL VALVES 
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IN SURFACE COATINGS (Paint, Varnish, Shellac) 


Enjay assures you 
satisfied customers 


To satisfy your customers with high quality, dependable 
products, specify Enjay chemicals. The Enjay Company 
supplies a diversified line of uniform, high quality petro- 
leum chemicals to the surface coating, chemical and 
petroleum industries. Through the facilities of the new 
Enjay Laboratories you can be assured of the best appli- 
cation of Enjay products in your chemical needs. 


PETROLEUM 
PARANOX 
PARATONE 
PARAFLOW 
PARAPOID 
PARADY WE 
PARATAC 
PETROHOL 

Metny! Ethyl Ketone 
Dewaxing Aid 

Ethyt Ether 
\sopropy! Ether 
Reference f vets 


RUBBER 
ENJAY BUTY! 
VISTANEX 


SURFACE COATING 
PETROHOL 9) 
PETROHOL 
PETROHOL 9 

JAYSOL 

Secondary Buty! Aiconot 
Secondary Buty! Acetate 
isopropyl Acetate 
Acetone 

Methyl Ethy! Ketone 

Dic ylopentadiene 

Ethyl Ether 

\sopropy! Ether 
Naphthenic Acids 
Is0-Octy! Alconol 

Decy! Alconot 

Denatured Ethy! Alcone 


CHEMICAL 
PLTROHOL 91 
PETROHOL 
PETROMOL 
JAYSOL 

Iso Octy! Alconot 
Jecy! Alcohol 
Denatured E thy! Alconet 
Tridecy! Alconot 

Ow yopentadiene 

| saprene 

Sutadiene 

Ethyl Ether 
\sopropy! Ether 
Tetrapropylene 
Trpropytene 
Aromatic Tart 
Benzene 

Acetone 

Methyl! Ethy! Ketone 


35 successful 
years of 
leadership in 
serving industry 


IN CHEMICALS Enjay Company, inc. - 15 West Sist St., New York 19, N. Y. 


Other Offices: Akron + Boston + Chicage + Tulsa 


Synthetic Fabrics and Yarns 
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KIELEY & MUELLER is the oldest control valve 
manufacturer in the United States. 

However, K&M offers the newest diaphragm control 
valve design. The K&M Series 1400 diaphragm control 
valve was not adapted to high lift, it was completely 
designed for it. That’s why K&M exceeds today by 
every measure of control valve performance . . . and 
valve manufacturing experience. That’s why K&M is 
the valve that likes to be compared. 

' Write for Bulletin CV-53 
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77th Anniversary...Oldest U. S. Pressure and Level Control Valve Manufacturer 


diaphragm control valves 64 Genung Street 
Middletown, New York 
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METAL DEACTIVATOR 


Kuplex metal deactivator chelates 
copper and its compounds, pre- 
venting hydrocarbon deterioration 
caused by metal catalyzed oxida- 
tion. It is especially effective for the 
stabilization of gasolines, and is also 
effective in kerosines, jet fuels, 

diesel oils, burning oils and 


turbine oils. 


Tretolite’s many years of chemical 
manufacturing integrity assures re- 
finers that Kuplex will be another 


high-quality Tretolite product. 


For samples and technical data, ask your Tretolite 


refinery engineer, or write to 


TRETOLITE COMPANY 


A Division of Petrolite Corporation 
369 Marshall Avenue, St. Louis 19, Missouri 
5515 Telegraph Road, Los Angeles 22, California 


DESALTING + DEMULSIFYING + CORROSION PREVENTIVES + SCALE 

INHIBITING » ASPHALT ADDITIVES + FUEL OIL ADDITIVES « WATER 

DE-OILING + PARAFFIN REMOVAL + PRODUCTION STIMULATION 
BACTERICIDES » METAL CONDITIONERS 
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Norton catalyst carriers. acunnum* (fused alpha 
alumina) carriers contain 77% to 89% alumina and 
are outstanding for chemical stability and resist- 
ance to abrasion and erosion. They are proving 
highly successful in fixed bed oxidation reactions 
such as those involved in producing phthalic 
anhydride, maleic anhydride and ethylene oxide. 
Also, their inertness and low density are valuable 
properties for space filling and tower pac king ap- 
plications. 
Alundum carriers are commercially available in 
the form of sphe res, Tings and pelle (ts. Also avail- 
able in experimental quantities are carriers made of 
MAGNORITE*, CRYSTOLON*, Fused Stabilized Zir- 
conia and Kyanite materials. 
Alundum spherical carriers provide uniform beds 
in catalytic converters, reducing channeling and 
pressure drop to a minimum. Medium porosity 
spheres (40% — 44%) have a network of open pores 
on the outside surface only. These are specifically 
recommended for applications where the carrier 1s 
coated with a catalyst. High porosity spheres 
(45% — 49%) have an internal as well as « xternal 
network of pores, and are suitable for applications 
where the carrier is impregnated with a catalyst. 
Write for Bulletin No. 7, containing additional 
data on ALUNDUM Catalyst carriers. 


Rings 

Sizes from 3/32” In 

3/16” long x 7/39" ¢ ry 

ron x7): I.D. to 
‘Y.x1"long x 1” O.D 


for more profitable 
\ processing 


Norton engineered and prescribed refractories 
are proved aids to better, lower cost production 


Backed by over 50 years of experi- 


ence in electrochemical _ refining, 
Norton produces refractories whose 
purity and properties are carefully 
controlled and consistently duphi- 
cated. These refractories are engi- 
neered and pre scribed to give you the 
best possible the most effective 
combination of physical charac teris- 
tics, plus thermal, « hemical and elec- 


30 For more data on advertised products, 


trical properties — for your particular 
applications. 

Chemical engineers are finding 
these Ky’s of immense practical value 
in widely varying processes. What- 
ever your own processes may be, it 
will pay you to eo more about the 
many advantages of Norton refrac- 
tories. Just a few products in this 
complete, top-quality line are de- 


use Readers’ Service Cords, last page 
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scribed here. For complete details, and 
expert ! call in your 
Norton Refractories Engineer. Mean- 
while. write direct for the illustrated 
bulletins, mentioned in this adver- 
tisement, that cover your require- 
ments. Norton Company, 468 New 
Bond Street, Worcester 6, Mass. 
Canadian Representative: A. P. Green 
Fire Brick Co., Ltd., Toronto, Can. 


tec hnical ak 
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Norton porous mediums come in 
plates, tubes, discs and diaphragms, 
engineered to fit your filtering, diffus- 
ing or aerating requirements. All have 
uniform porosity, in the size and 
open-pore ratio you need. Made of 
ALUNDUM material that is chemically 
stable and strong, their resistance 
both to acid and alkaline conditions 
gives them extra long life. Norton 
seamless porous tubes have the ad- 
vantage, unusual in tubes, of uniform 
porosity over their entire area — per- 
mitting constant air or liquid pres- 
sure and enabling uniform backwash- 
ing to do more thorough leaning. 


Typical applications are filtering 
water or solvents; cutting oils, wine 
and other liquids; reclaiming clean- 
ing fluids; handling industrial oil 
wastes; chlorination, carbonation and 
other gas diffusion applications. Bul- 
letin No. 140 tells you more about 
Norton ALUNDUM porous mediums. 


Norton refractory shapes for re- 
action furnaces come in bricks, 
plates, tubes and blocks, made of 
ALUNDUM, CRYSTOLON, MAGNORITE and 
Fused Stabilized Zirconia refractory 
materials. The development of Fused 
Stabilized Zirconia is a typical ex- 
ample of how Norton aids you in 
utilizing higher temperatures for 
greater efficiency and output. Norton 
was the first to bring this valuable 
material out of the experimental stage 
into commercial production. Now it 
is used in many processes. 

No other refractory is so chem- 
cally stable at such high tempera- 
tures under both oxidizing and re- 
ducing conditions. In gas synthetic 
processes, furnaces lined with it have 
withstood temperatures approaching 
4700°F for long periods. Its low 
thermal conductivity (6.2 BTU in 
dense shapes at 2000°F) and its high 
electrical conductivity at high heat 
are other important properties, all of 
which are described in Bulletin No. 
1741. 


Norton electric furnace shapes 
and laboratory ware 


Norton electric furnace refractories cores, tubes and 
muffles — are made of ALUNDUM or CRYSTOLON materials, 
ALUNDUM shapes, composed of 99% pure fused alumina, 
are characterized by great stability, chemical inertness, 
excellent thermal conductivity and good electrical insula- 
tion qualities. CrysToLON shapes, for use under more 
limited conditions, combine high thermal conductivity 
with resistance to heat shock. Bulletin No. 458 tells how 
to construct electrical furnaces for the laboratory. 
Norton ALUNDwU™ laboratory ware, available at your lab- 
oratory supply house, offers many properties important 
to development, experimental or analytical work. It is 
chemically stable, stands temperatures up to 1900°C and is 
easy to clean. For filtering, it comes in four degrees of 
permeability. Bulletin No. 793 gives you the whole story. 
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REFRACTORIES 


Engineered... 


... Prescribed 


Qaking better products...to make your products better 





*Trade-Marks Reg. U. 5. Pat. Off. and Foreign Countries 
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How Olin Mathieson 
Uses Childers 


Jacketing For 


Insulated Lines 


Jacketing problems 


at new plant 


ranged from covering tall towers to 
irregularly-shaped heat exchangers. 
Read how aluminum jacketing solved 


these problems. 


Low first-cost, long life, and easy installation 
were the big reasons Olin Mathieson Chemical 
Corporation used Childers Aluminum Jacket- 
ing for outdoor insulated lines in their new 
Brandenburg, Ky., petrochemical plant. 


Mathieson used Childers standard weight 
Jacketing on their insulated lines. Heavier 
weights of Childers Jacketing were used on 
high towers and vessels where a stiffer ma- 
terial was needed to support the vertical 
weight of the jacketing. 


Engineers report that Childers Jacketing is 
inexpensive to apply. It comes in easy-to- 
handle rolls 4 ft. wide and 100 ft. long. Just 
pliers and a pocketknife are the only tools 
needed to apply. And because the jacketing is 
aluminum it needs no painting .. . stays clean 


and new looking even after years of service. 


Childers Jacketing is easily removable, too. 
Just remove the strapping and jacketing can 
be taken off for inspection of the lines. Then 
same jacketing can easily be put back on 
the insulated line. 


Immediate shipment from our large factory 
stocks can eliminate costly delays in construc- 


tion or plant improvement schedules. 


Try this low-cost protection in your plant. 
Write today for engineering data and infor- 
mation. You can order a 40 sq. ft. roll to test 
on one of your insulated lines. No obligation. 
Address: Childers Manufacturing Company, 
Department PR-28, 3620 West 11th St., 
Houston, Texas. 


Only Childers Jacketing Offers LAP-SEAL 


LAP-SEAL is a series of eight ribs 
rolled into the underlapping edge 
of the jacketing. 


LAP-SEAL makes more 
weather seal. 


LAP-SEAL saves labor—2” ribbed 
edge eliminates measuring for cir- 
cumferential lap. 


LAP-SEAL (patent applied for) is an 
exclusive “plus” available on all 
Childers Jacketing at no extra cost. 


positive 


More than 244,000 square feet of Childers 
006" Jacketing and 35,000 square feet of 
heavy weight Childers Jacketing was used in 
this new Olin Mathieson plant to weather- 
proof insulated lines, towers and vessels. Close- 
up above shows how aluminum jacketing was 
applied with strapping and seals 


CHILDERS 


Each roll of Childers Jacketing comes in- 
dividually packed like this in a heavy corru- 
gated carton. Rolls are 4 ft. wide. With mois- 
ture barrier attached they are 100 ft. long; 
without moisture barrier they are 200 ft. long 
They are well protected for field storage if 
kept dry. Individual boxes are light enough 
for one man to handle. (Adv.) 





AIR NATURAL GAS SULFUR 
































| Hydrocyanic Acid 
Plant 


to these important chemicals 
wv v 


v v v 
ACRYLO- SULFURIC AMMONIUM 
NITRILE Xa) SULFATE 


The Fortier Plant of American Cyanamid Company, Avondale, Louisiana, 
designed and constructed by CHEMICO 


CHEMICAL CONSTRUCTION CORPORATION 
A UNIT OF AMERICAN CYANAMID COMPANY 
525 WEST 43RD STREET, NEW YORK 36, NEW YORK 
Cable Address: Chemiconst, New York + Technical Representatives: Cyanamid Products Lid, London 
South African Cyanamid (Pty) Ltd., Johannesburg 





basie for petroleum 


A large consumer of basic chemicals, the petroleum in- 
dustry requires Sulphuric Acid, Caustic Soda, Muriatic 
Acid, Carbon Bisulphide, Perchlorethylene, Sulphur Chlo- 
rides, Carbon Tetrachloride, Processed Sulphurs, chlori- 
nated solvents, and special solvent mixtures for many 
refinery operations. Petroleum refiners, processors, and 
petrochemical manufacturers must rely upon prompt sup- 
plies of these raw materials to keep their products flowing. 


The facilities of Stauffer’s 38 plants, many of them located 
near refinery centers, and 70 years’ experience in sup- 
plying chemicals mark the Stauffer Chemical Company 
as a dependable source of supply for all industries. 


Pj ieee 
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380 Madison Avenue, New York 17, N. Y. 


221 N. La Salle $t., Chicago 1, tll. * 636 California $t., San Francisco 8, California 
326 S. Main St., Akron 8, Ohio * 824 Wilshire Bivd., Los Angeles 14, Calif 
8901 Hempstead Road, Houston 8, Tex. * North Portland, Ore 
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PLANTS IN DETROIT, 


Slashing Costs With Trufin 
—Number 9 of a Series 





HP 


} 











Wh) 


‘ 


DLN 


on Initial 


' Heat Exchanger Cost 


—with WOLVERINE TRUFIN Type S/T 


A net saving of 22%, in condenser tube costs has 
been realized by one of the nation's largest 
petrochemical companies. The secret? Wolverine 
Trufin Type S/T! 


In deciding to modernize and to step up capacity 
of its butylene concentration unit, nothing was 
left to chance. Comparison tests were run on 
both finned and prime surface units and bids 
were requested. The units designed around 
Trufin Type S/T were 22% lower in initial costs 
than prime surface units of the same capacity. 


Although less expensive and smaller in size, 
the Trufin units after side-by-side comparison 
tests for one year, matched in every way the 
performance of their larger prime surface 
counterparts. 

You, too, can cash in on equally large savings 
in your plant through use of Wolverine Trufin 
Type S/T condenser tube. Trufin, with its integral 


Ss4 78 56 


qpitia girrk 


Mam isesearven = )) 





fins extruded directly from the tube wall, has 
over twice the outside surface area of prime 
surface tube. As a result, less tube is required — 
which in turn means smaller shells, headers and 
baffles and less maintenance. 

Trufin is mechanically interchangeable with prime 
surface tube. The tube wall at the plain end is 
heavier than the wall at the finned section, 
giving greater rigidity and maximum protection 
at the header. 

Plan now to utilize Trufin's full abilities —increase 
heat duty—save space—and dollars! To get 
the facts—write for your copy of the Trufin 
Opportunity Book. It's packed with actual Trufin 
case histories and valuable design informa- 
tion. Wolverine Tube, 1437 Central Avenue, 
Detroit 9, Michigan. 
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WOLVERINE TUBE 


DIVISION OF CALUMET @ HECLA. INC 
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ALABAMAs+SALES OFFICES IN PRINCIPAL CITIES 
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TRUFIN® TYPE S/T 


Corrosion—the bugaboo of refinery and 
petrochemical plants—is the big reason 
Wolverine offers condenser tubes in such 
a wide variety of metals and alloys. In 
addition, concrete on-the-spot help is offered 
by Wolverine through the use of its ex- 


panded Field Engineering Service. 


Here are typical questions asked FES recently: 


Does Wolverine have a tube that can with- 
stand simultaneous inside and outside attacks 
from two different types of corrosion? 


We certainly do. Wolverine Duplex Con- 
denser Tube consists of inner and outer tubes 
of different metals mechanically bonded 
together. Combinations of copper, copper- 
base alloys, aluminum or steel can be used 
to withstand different types of corrosion on 
either side. 


Heavy concentrations of ammonia are causing 
frequent failure of our condenser tubes. What 
can we do? 


Retube with Wolverine steel condenser tube. 
It is because of just such cases as this that 
Wolverine manufactures tubing in a wide 
range of alloys in copper, aluminum and 
electric-welded steel. Customers must have a 
choice because no one alloy can meet all 
conditions. 


*REG. U.S. PAT. OFF 


How can we overcome erosion in our salt 
water installations? 


Wolverine condenser tubes of 90-10 Cupro- 
Nickel can help overcome this condition. In 
addition to the right alloy Wolverine also 
insists, through rigid quality control, that its 
tubing be uniform and free from scratches, 
pits and inclusions. Such defects can give 
erosion its initial entry and speed tube failure. 


We want to reduce weight in our sour gaso- 
line condensers. Could we use aluminum con- 
denser tubes? 


You bet! Wolverine 3S alloy aluminum tube 
\ is made to order for such operations. In 
addition to lightness you will also get high 


heat conductivity and find it easy to fabricate. 


Don't let corrosion steal your tubing dollars. Wolverine's 
Field Engineering Service is ready at all times to help 
solve your problems. Call on them—today. Write, too, 
for your copy of the Wolverine Condenser Tube Book. 


WOLVERINE TUBE 


DIVISION OF CALUMET @ HECLA. INC 


Wolverine Trufin is available in Canada through the Unifin Tube Company, London, Ontario 


The WOLVERINE cee 


WOLVERINE 


GF 
A 


2. PRIME SURFACE 3. DUPLEX TYPE S/T 4. PRIME SURFACE 5. U-BEND 


The industry's only integral CONDENSER TUBE CONDENSER TUBE DUPLEX CONDENSER TUBE CONDENSER TUBE 


finned tube. (in copper, 


copper-base alloys, alumi In three metals and their A liner of one metal, a To combat two different The only direct mill source 
num, electric. welded steel.) alloys. finned exterior of another corrosive attacks palletized! 
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TURBINES FOR 
HIGH-SPEED COMPRESSORS 





OIL DAM IN UPPER BEARING HALF, located at pencil point, restricts oil flow 
around shaft, building up a pressure pad as shown at left. As turbine gains speed, 





BEARING LINER oil pressure increases and forces shaft down inte ample surfaces of lower bearing 
liner, above right, assuring stability at high speed 


Large pressure-pad bearings add years 
of life to G-E high-speed turbines 


To provide longer, more reliable service, all G-E high-speed turbines 
incorporate large pressure-pad bearings. The generous surfaces of 
the bearings assure low unit loading for ample lubrication and 


minimum wear during start-up 


AS TURBINE SPEED INCREASES, the viscous pump action of the 
shaft carries oil into the cavity, forming a pressure pad. The shaft 


is thus forced into the lower bearing half, assuring high unit loading 





This minimizes the possibility of vibration, with its detrimental 


effect on bearing and packing life 


THIS 1S ONLY ONE OF MANY DESIGN FEATURES that make a 
G-E high-speed turbine your most reliable drive for compressors 
and blowers. For more information, contact your nearest G-E 
Apparatus Sales Office or write to General Electric Company, 
Schenectady 5, N. Y. In Canada, contact Canadian General 
TYPE DRV HIGH-SPEED MECHANICAL-DRIVE TURBINE Electric Company, Limited, Toronto. 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 
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WiILFLEY 
ron Oe A te handling 


Ammonium Nitrate at HIGH HEADS! 


These highly efficient Wilfley Acid Pumps step up production and 
reduce pumping costs in this modern chemical plant. Wherever 
installed, Wilfley Pumps operate without attention, delivering 
trouble-free performance on 'round-the-clock schedules. Available 
with pumping parts of the machinable alloys as well as plastic 

to meet all requirements. Individual engineering on every application. 
Write or wire for complete details. 


COLL 


“COMPANIONS IN ECONOMICAL OPERATION” 
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Photo shows prilling tower pumps 
(steam jacket partially removed). 
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A. R. WILFLEY and SONS, INC. 27%", Sim, 454 
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to remove 


H.S 
CoO. 


use 


Monoethanolamine 
Diethanolamine 


high purity 
NITROGEN DIVISION 
chemicals 


Maximize the purity of your gas stream, and 
minimize corrosion problems by using Nitrogen 
Division gas-treating chemicals. Free of un- 
wanted chemical impurities — chlorides and 
acids — these products are consistently above 
standard purity specifications. 


Call or write today for samples and quotations. 
Ask too for technical service to help adapt these 
high purity chemicals to your process. 


NITROGEN DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
Hopewell, Va. * Ironton, Ohio * Orange, Tex. * Omaha, Neb. 


NITROGEN 
aes 


to remove 


H.O 


use 


Diethylene Glycol 
Iriethylene Glycol 


high purity 
NITROGEN DIVISION 
chemicals 


Maximize the purity of your gas stream, and 
minimize corrosion problems by using Nitrogen 
Division gas-treating chemicals. Free of un- 
wanted chemical impurities — chlorides and 
acids — these products are consistently above 
standard purity specifications. 


Call or write today for samples and quotations. 
Ask too for technical service to help adapt these 
high purity chemicals to your process, 


NITROGEN DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
Hopewell, Va. * Ironton, Ohie * Orange, Tex. * Omaha, Neb. 


Anhydrous Ammonia + Ammonia Liquor + Ammonium Sulfate + Sodium Nitrate + Methanol + Urea 
Ethanolamines + Ethylene Oxide + Ethylene Glycols + Formaldehyde + Nitrogen Tetroxide 
Nitrogen Solutions + U.F. Concentrate—85 + Fertilizers & Feed Supplements 
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VOU SELECT THE TANK 


Th versatile Shand & Jurs TELEPULSE system 
quickly and accurately gages liquid level of any 
tank within the range of modern communications 
systems. No matter how distant a tank, S&J TELE- 
PULSE will give you its liquid level in half a min- 
ute. TELEPULSE performs remote gaging electri- 
cally, automatically and safely; gives you reliable, 
timely information quickly; eliminates transmit- 
tal errors and hazards to personnel; and saves 
on gaging costs. TELEPULSE is an investment that 


could pay you large dividends. 


The S&J TELEPULSE system is neither delicately 
intricate nor over costly. Incorporating time- 
tested, standard equipment of both the telegraph 
and dial telephone, TELEPULSE is exceptionally 
versatile for installation with existing leased 
wire, radio, or micro-wave communications sys- 
tems. With dual use in view, a new system com- 
bining TELEPULSE and communications may be 
installed without the least complication. TELE- 
PULSE is versatile for installation, dependable 
and precise in operation. It will bring you a new 


concept of remote gaging, never thought pos- 
sible before. 


For complete information about the 
new S&J TELEPULSE system write 
the factory or nearest branch listed 
at the right for Bulletin 1-455 














Ny Telepulse will accurately Gage 


its liquid level in 30 seconds! 































The $&J TELEPULSE system operates in conjunction with time proven $&J Float Gages 
mounted on each tank for which remote gaging is desired. A typical installation 
of an $&J Float Gage in the TELEPULSE system is shown at the right. The gage itself 
has long been a standard and widely used unit for continuous measurement of 
liquid depths and is accurate to within Ys" of tank liquid level. Those $&J Float 
Gages already in operation are easily adapted for incorporation into the new S&J 
TELEPULSE system. 


The transmitter of the S&J TELEPULSE 
system is installed with its sprocket hous- 
ing in the gage tape pipe and is coupled 
directly to the perforated gage tape by a 





sprocket wheel. As the liquid level in a 
tank moves up and down, so does the 
gage float and tape. The tape turns the 
sprocket wheel which in turn rotates the 
shaft of the transmitter through proper 
gearing. Therefore the mechanism in the 


transmitter corresponds to the liquid level 





in the tank at all times. 





There are at present two principal variations of the $&J TELEPULSE system. 
Each is adapted to different remote gaging requirements. For long dis- 
tances, more than 5 to 10 miles, and for large groups or several groups of 
tanks, the ST-8300 shown at right above is used. For short distances, or local 
requirements, where spacing and distances are such as to justify direct 
wire connections to each tank, the ST-8310 system is shown. Either of these 
systems will deliver the optimum in performance, dependability, and 
economy, depending on the requirements of a particular remote gaging 


situation. 


ae gE Ge. REPRESENTATIVES 


a CALIFORNIA SEATTLE WN 


MONTREAL Lytle 


CHICAGO TORONTC 
409 $ Western Ave VAN Jyvtire eet 
ARACAS $ 
LOS ANGELES ENGLAND. Whessce 
Whettoe 


HIGHER 
PRESSURES 


cele 
alte Lat-is 
rola celal -) a 


I-R compressor design keeps pace with 
latest advances in refining technology at Union Oil Company 


ntl woe te N the new catalytic reforming processes for production of high octane 

gasoline, large volumes of low-density hydrocarbon gas must be com- 
pressed to pressure levels of up to 700 psig. These difficult requirements 
are easily met with Ingersoll-Rand multi-stage centrifugal compressors of 
the “barrel” or double-case design, as shown above. 


the proved economy and depend- 
able performance of modern I-R 
compressors — available in types 
and sizes to meet every process Pectin ; tatiana : ai ik tea tin te 
or instance, in catalytic reforming service at the Union Oi mpany 
roqunemens, Your 18 repeaseate- Oleum refinery, the above I-R centrifugal unit compresses 2670 cfm of 
85% hydrogen gas from 473 psia to 669 psia. This 6-stage, double-case 
compressor, with pressurized oil shaft seals, is driven by a 3500 hp, 1750 
rpm motor through a 4.55-to-1 speed increasing gear. Outer barrel is of 
forged steel and the removable inner casing is horizontally split to permit 
inspection or removal of the rotor. 


[| Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 


tive will be glad to help you work 
out the best solution to your par- 
ticular problems. 








COMPRESSORS + AIR TOOLS + ROCK DRILLS + TURBO-BLOWERS + CONDENSERS + CENTRIFUGAL PUMPS «+ DIESEL AND GAS ENGINES 
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A. P. GREEN 


Serves the Petroleum Refining Industry 
with a Complete Line of 


High Quality Refractory Products 


The petroleum industry: 
throughout the world, retise on 
A. P. Green high quality sefeastories 
for dependable service in thermunt mod 
catalytic cracking units, hwoters, sretsranes 
boilers, stacks, et cetera: “ 


A world-wide network of ° 

A. P. Green distributors with.” 

engineers experienced in petrolevtit....000 
refining is always ready to help you select...’ Rio 
the right refractories to do the best possible job 
-.. at the lowest cost. For one dependable 

source of a complete line of 

refractories write ... 


ee eo 
nenuern Distributors in the Principal Cities of the Westhde 


A. P. GREEM FIRE BRICK COMPANY 
Mexico, Missouri, U. S. A. 


PLANTS: Mexico, Mo. © Woodbridge, N. J. ¢ Suiphur Springs, Texes 


in Canoda; A. P. GREEN FIRE BRICK COMPANY, LTD. Toronto 15, Ontario 
In England: LIPTAK FURNACE ARCHES, LTD. London, England 
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Evenly matched, ov not... 


there’s enough difference 
to make all the difference 


& 


iy 


il 


Before the bout, two fighters may look equally good to the fans. After a round 


or two, the differences begin to show up. 


It’s the same with heat exchanger tubes. They all start out looking pretty 
much alike, but under the test of day-in, day-out operation, Scovill Phosphorized 


Admiralty Heat Exchanger Tubes have consistently shown superior performance. 


Hot-extrusion from Scovill Continuous-Cast billets means uniformity in 
the metal, uniformity of chemical composition and grain structure, uniformly 
high phosphorus content. It means sounder metal—smooth, dense, free from 
pits or porosity. These—plus Scovill’s unrivaled Technical Application Services 
—are, indeed, differences that make all the difference in economical, uninter- 


rupted service under tough operating conditions, Let us tell you more about them. 


Scovill Manufacturing Company, Mill Products Division, 99 Mill Street, 
Waterbury 20, Connecticut. Phone PLaza 4-1171. 


HEAT EXCHANGER TUBE 


Phosphorized Admiralty « Admiralty « Arsenical Admiralty « Muntz Metal « Naval Brass « Red Brass, 85x »« Deoxidized Copper 


Arsenical Copper + Copper Nickel, 10% & 20% * Cupro Nickel, 30% « Aluminum Brass « Aluminum Bronze, 5% « Duplex Tube 
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NEW USS “T-1” STEEL 
has great potential for reducing 


cost of pressure vessels 


You've heard of Operation **T-1."" You've 
heard how those dramatic tests proved 
that, when and if higher design stresses 
are permitted, USS “T-1” construc 
tional alloy plate steel will make pos 
sible larger, stronger pressure vessels, 
vessels that can be built more easily and 
at lower over-all cost. As a result of 
Operation ““T-1,” several major pressure 
vessel fabricators have requested ap 
proval from the ASME to use USS 
*T-1" Steel in unfired pressure vessels 
Why? For mighty good reasons: 

“T.1" Steel has a very high yield 
strength — 90,000 psi minimum — three 
times that of conventional plate steels 
now used in pressure vessels. Yet it is 
extremely tough and can withstand high 
stresses and pressures even at temper 
atures far below zero. What's more, USS 
“T.1” Steel remains strong at high tem 
peratures up as high as 900 degrees F 


UNITED STATES STEEL CORPORATION, PITTSBURGH 


Yet, “T-1" Steel is easy to fabricate 
It can be drilled, machined, or cold 
formed, and welded or flame-cut with 
out pre- or post-heating.“T-1” can make 
pressure vessels cee 


LARGER. For a given pressure and shell 
thickness, the radius of a vessel may be 
increased in direct proportion to the 
ratio of working stresses. Result: more 
storage capacity at lower cost 


STRONGER. For a given radius and shell 
thickness, the pressure may be increased 
in proportion to the ratio of working 
stresses. Result: vessels for higher pres 
sures at lower cost 


LIGHTER, EASIER TO BUILD. For a given 
pressure and radius, the shell thicknesses 
may be reduced, thus permitting larger 
vessels to be fabricated without stress 
relief. Result: lower fabrication cost 


WELDMENTS of ‘T.1" Steel 

made with AWS 12015 low 
hydrogen coated electrodes 
and without pre- or post 
heating — develop the full 
90,000 psi yield strength. As 
ao result, lightweight designs 
are completely safe and reli 


able 


United States Steel, Room 4899 
525 William Penn Place, Pittsburgh 30, Pa 


Please send me your booklet “United 
States Steel presents 1-1" which con 


tains the full story of ‘'T.1” steel 
Have your representative get in touch 
with me 


Name 


Address 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA ° UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


WITED STATES STEE txroet OMPANY, SEW YORE 


CONSTRUCTIONAL ALLOY STEEL 


SEE THE UNITED STATES STEEL HOUR. It's a full-hour TY program presented every 
other week by United States Steel. Consult your local newspaper for time and station 


U' aa t Sia 


es ee 
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+ TANK SHELL FLOATING ROOF 


WEATHER SHIELD 


l 





= SCUFF BAND 








THE SECRET OF A 
GOOD FLOATING ROOF: TUBESEAL 





NO ROOM FOR VAPORS * 
































*KNO EVAPORATION 
NO FIRES 
MINIMUM CORROSION 


























Because there is no space in a HAMMOND TUBESEAL FLOATING ROOF, where 
vapor can form, jet fuels and other volatile products can be stored with assurance 


that evaporation and fires cannot take place and further that corrosion will be kept 
to a bare minimum. 





THE HAMMOND TUBESEAL : Levies eg as, 
The most efficient and positive seal known: Tie ae ES AVAILABLE 


ae. a oll vel Pe 


no moving parts * no mechanical 
maintenance ° climate proof - 
non-corrodible - can operate to bottom 
of tank or above the top - no vapor 
space below the seal - entire 
circumference has tight seal under 
pressure at all times. 


Sales Offices: 
NEW YORK 20 


AKRON 

BOSTON 10 

BUFFALO 2 

CHICAGO 3 ask for Bulletin TS 
CINCINNATI 2 


HOUSTON 2 


‘ph fSounen 8 CHEAPER OVER THE YEARS 


WASHINGTON 6, D.C. 
HAVANA 


wn HAMMOND 
“TIPSA" BUENOS AIRES 


Licensee in Cal.; 


LACY MFG. CO., IRON WORK S 


LOS ANGELES 5 
Licensee in Canada WARREN and BRISTOL, PA. + PROVO, UTAH 


BRIDGE & TANK CO @ Patent applied for CASPER, WYO. + BIRMINGHAM, ALA. 
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NEED EXTREME DRYNESS? 


ALCOA Activated Alumina dries to lower dew points 


than other commercial adsorbents 





TYPICAL PROPERTIES 
OF DESICCANT GRADES ALCOA ACTIVATED ALUMINAS 





CHEMICAL ANALYSIS, % 


F-3 F-5 





Al203 

Na,O 

Fe203 

SiO. 

Loss on Ignition 1100°C (2012°F) 
CaCl, 
Col, 


PHYSICAL PROPERTIES 


Form 

Surface Area, meters?/g 

Bulk Density, Packed, Ib/ft? 55 
Bulk Density, Loose, Ib/ft? 50 
Specific Gravity ee 
Dynamic Sorption* 

Crushing Strengtht 55 
Pore Volume, ml./g 

Pore Diameter, A 40 
Static Adsorption at 60% 

Relative Humidity, % (Min.) 


92 77 
0.80 0.70 


200 350 


55 55 
50 52 
3.3 ved 3.1-3.3 
11-13 21-23 
55 
0.25 
40 
11.0 
(Min.) 





The standard sizes for F grade alumina are V2” to 4%", %4" to 8 mesh and 
8 to 14 mesh. Other nonstandard sizes from 2” granules to 325 mesh 
powder are available. Activated Alumina H-151 is available in nominal 
Ye" and %" diameter balls, 


*Adsorption of moisture at 100% efficiency from air under isothermal con- 
ditions at 30°C and 84% relative humidity under dynamic flow of 7.5 
cu ft/hr/ib Activated Alumina —Its Properties and Uses 

tMethod of Activated Alumina —Its Properties and Uses 





Atcoa® Activated Aluminas are among the 
most effective and efficient desiccants available 
for the dehydration of liquids and gases. Dew 
points as low as minus 100°F—and even lower 
—may be obtained, and under normal circum- 
stances, ALCOA Activated Aluminas can be used 
for an almost indefinite number of drying cycles. 

Besides their use for dehydration, ALCOA 
Activated Aluminas adsorb certain gases and 
vapors from gaseous mixtures and serve as cata- 
lysts and catalyst carriers. They are used in the 
liquefaction of gases, and for the maintenance 
of transformer and lubricating oils. 


September, 1955—PetroLeum REFINER 


Let us tell you more about these efficient 
desiccants, and supply you with samples. Write 
to ALUMINUM COMPANY OF AMERICA, CHEMI- 
CALS Division, 717-J Alcoa Building, Pittsburgh 
19, Pennsylvania. 


ALCOA 0. 
& CHEMICALS 


ALUMINUM COMPANY OF AMERICA 
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TROUBLE-FREE TURBIN 
OPERATION STARTS 


Terry solid wheel turbines have 
become a symbol for dependable, 
trouble-free operation, The rea- 
son—simplicity and ruggedness of 
construction. 


Take the rotor, for instance. It’s 
a solid forging in which a series 
of semi-circular buckets is milled. 
There are no separate parts to 
loosen or work out. Since the only 
function of the blades is to form 
a series of pockets, any wear 
which might occur would not ma- 
terially affect horsepower or 
efficiency. 


It is impossible for the blades 


THE TERRY STEAM TURBINE 


to foul. They have large clear- 

, ances and are further protected 
‘by the projecting rims at the 
sides of the wheel. As the side 
clearances are also very large, end 
play can do no harm. 

Simplicity outside too—as you 
can see from the photograph of 
the 1500 HP at 3500 RPM solid 
wheel turbine above. This tur- 
bine is equipped with an oil relay 
governor and forced feed lubri- 
cation to the bearings. 

For more about these work 
horses of industry, send for a copy 
of bulletin S-116, No cost or 
obligation. 


co. 


TERRY SQUARE, HARTFORD 1, CONN, 


For more data on advertised products, use Readers’ Service Cards, last page. 
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INSTANTANEOUS ELECTRONIC (type IE) 
For instantaneous correction and extremely close con- 
trol. Completely electronic. No moving parts. 








TUBELESS MAGNETIC (type TM) ELECTRO MECHANICAL (type EM) 
rot unattended locations and critical uses where tube For large industrial loads or for applications requiring zero 
failure cannot be tolerated. waveform distortion and high efficiency. 


AUTOMATIC 
VOLTAGE 
REGULATORS 


Here is a complete line of automatic voltage regulators 
designed with the application in mind . . . with operating 
characteristics that always equal or better the nameplate 
rating. 

Of special importance is the fact that STABILINE main- 
tains the root mean square voltage the voltage rating for 
which all electrical equipment is designed. Before you pur 
chase automatic voltage regulation equipment, make sure 
it is R.M.S. responsive. 


We have detailed information about STABILINE aato- 
matic voltage regulators. Send the coupon for your copy of 
our Bulletin S351. 


». see Superior Electric's Mobile Display wher 


THE SUPERIOR ELECTRIC COMPANY 
1309 Reynolds Avenue, Bristol, Conn 
ELECTRIC 
COMPANY 


SALES OFFICES: The Superior Electric Company Name 
1436 N. Serrene Avenve *. O. Bon 48, 721 Se. Bovleverd 
Hollywood 27, Californio Oak Part, Hinols 
250 Pork Ave, Rooms 502, 503, 504 Position 
?. O. Box 946, 1246 junipero Ave New York, Mew York 
Redwood City, Col. F ©. Box 132, 250 Se. Court & 


Please send my copy of the STABILINE Bulletin 


Medinc, Omo J j > 
: , an 
453-A Eglinton Ave, West, Rm. 202 | 4515 Prentice $¢, Rm, 201 Company Name 
Terente 12, Onterie, Conade Colles 6, Texas 
REPRESENTATIVES 
Bury! &. Hill Compony | Fred H. Height Company 
19481 james Cousens H'w'y. | 3212 Eastlake 
Detroit 35, Mich. | Seattle 2, Woshington 


Company Address 


City Zone 


bo eee eee an anas 
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LOW VOLTAGE 
ACROSS-THE-LINE 
MOTOR STARTERS 


Rowan Low Voltage, Across-the-line Motor 


Starters of the 780 Series are built to meet the 





requirements of NEMA Type XI and modi- 
fications are available for special applications. 
Their dependable performance under severe 
atmospheric conditions make them ideally suited 
for use in industries such as chemical plants, oil 


refineries, steel, cement and paper mills. 


Incorporated in the 780 Series are such features 
as: easy access for inspection and maintenance; 
interchangeability of component parts with 


other starters of the same frame size. 


Starters of the 780 Series are available in many 
combinations due to many variable components 
such as: safety disconnect switch, overload 
relays, Rowan AIR-SEAL fuses and wiring 


seal-off compartment. 


Type 780 KBF, Frame 50 


OWAN CONTROL 
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B&W SEAMLESS | ALLOY! 
WELDING FITTINGS 
ARE EASY TO INSULATE 


Welding fittings can be insulated as easily as 
the pipe to which they are joined. The joints 
in welded construction are virtually flush, 


the weld metal forming a smooth continuous 
line with the pipe . . . application costs are 


minimized. 


Maintenance costs are reduced . . . since soundly 


welded construction is leakproof, insu- 
lation need never be removed 


Insulation is applied easier 
and faster. Because sound 
welded construction is perma 
nent and leakproof, there is 
no need to remove the insu 
lation because of joint failure 


BaW SEAMLES 
WELDING +) 


and Stainless Steel 


because of joint failure. 


if PAYS TO LOOK AT THE ADVANTAG 


USING Baw 


Welded Construction Assures 
Minimum Pressure Loss — True 
circularity and radii, and smooth 
inner walls reduce friction and 
turbulence. 


Whele Sections Can Be Shop- 
Fabricated — Ease of fabrication 
permits entire sections to be 
shop-fabricated and installed in 
a few minutes, 


Welded Construction is Perme- 
nent— Maintenance costs are kept 
at a minimum because piping is 
permanently leakproof. 


District Sales Offices; BEAVER FALLS, PA. « BOSTON 16, MASS. * CHICAGO 3, ILL 


SEAMLESS WELDING 


Welded Construction Takes 
Space — Piping can be nested i 
corners, or fitted against ceilings, 
walls or equipment. 

Welded Construction is Simple te 
insteli— Dimensional accuracy of 
angles, radii, and bevels, assures 
quick and easy joining. 


Welded Construction is Light- 
weight — Strength combined with 
lightness in weight permits easy 
handling. 


s, Tees, Caps, Saddles, Lat- 

als, Nipples, Returns, Flanges, 

Stub Ends, Reducers, Crosses, 
Bull Plugs 


SIZES: 
Complete range of sizes and 
schedules 


NATURAL 
SOURCE 
FOR ALLOY 
FITTINGS 


THE BABCOCK & WILCOX COMPANY 


Tubular Products Division * Fittings Department 
3839 W. BURNHAM ST. + MILWAUKEE 46, WIS 


FA.5917 


* CINCINNATI 6, OHIO * CLEVELAND 14, OHIO + DETROIT 26, MICH. « HOUSTON 19, TEX 


LOS ANGELES 17, CAL. © MILWAUKEE 46, WIS. * NEW YORK 16, N. Y. * PHILADELPHIA 2, PA. « ST. LOUIS 8, MO. + SAN FRANCISCO 3, CAL. + SYRACUSE 2,N.Y. « TULSA 3, OKLA 
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VULCAN ENGINEERING DIVISION © 








ORGANIC CHEMICALS 


Synthesis, recovery, and purification of methanol, 
ethanol, propanols, butanols; formaldehyde, acetal 
dehyde, furfural; acetone, methyl-ethyl ketone; formic 
acid, acetic acid; esters, ethers, glycols, phenols and 
halogen derivatives of oxygenated organic com 
pounds. 


PETRO-CHEMICALS 


Production and refining of ethylene, ethylene oxide, 


ethylene glycol, ethanol 
tives; isopropanol and methyl-ethy! 


and other ethylene deriva 
ketone; buta 


diene, benzene, heptane, toluene, styrene, dipheny!; 
and chlorinated hydrocarbons such as chioroethane, 


and chlorotoluenes 


LOW TEMPERATURE GAS SEPARATION 


Complete plants for separation of low and high purity 
oxygen from air; hydrocarbon separations; low tem 
perature vessels for storage and transportation of 
gases. 


WASTE DISPOSAL 


Concentration and combustion of aqueous organic 
chemical waste liquors, porticularly liquors contain 
ing carbohydrate and ligneous components; with pro 
vision for heat and power recovery where econom 
ically feasible. 


chlorobenzenes 


VULCAN ENGIN 


“The VULCAN Copren & Surry Co.. 
HOUSTON 
VICKERS-VULCAN PROCESS ENGINEERING CO., LTO., MONTREAL 


BOSTON CHARLOTTE. N.C DENVER 




















SUCCESSFUL PROJECT EXPERIENCE.. 


. ++ to Assure Minimized Plant Investment, 
Maximum Product Quality and 
Top Operating Economy — on your 


next engineering project. 


The fields of activity outlined here are indicative of 
Vulcan's engineering experience in the design of 
processes and plants for the chemical and petro- 
chemical industries. On each project, this experience 
is applied as an integrated body of knowledge and 
skills to the particular process requirements of the 
customer. It will pay to review your next project 
with Vulcan Engineering Division. 


CHEMICAL RECOVERY 


Absorption, extraction and distillation processes for 
organic solvent recovery; sulfur dioxide recovery from 
sulfite pulp mill waste liquors and stack gases; organic 
vapor recovery from vent gases; recovery and refining 
of alcohols, aldehydes, acids and other chemicals 
from waste streams, fermentation and synthesis prod- 
ucts and by-products 


EXTRACTION AND DIFFUSION OPERATIONS 


Liquid-liquid and liquid-solid extraction processes for 
recovery and purification of liquid and solid organic 
chemicals; soluble coffee producton; fiber 
and other specialized countercurrent diffusional opera 
tions. 


FERTILIZER CHEMICALS 


Ammonia, ammonium sulfate, ammonium nitrate, urea, 
urea ammonia solutions 


[RING DIVISION 


General Offices and Plant. CINCINNATI 2.. OHIO 
RICHMOND. VA SAN FRANCISCO WILMINGTON, DEL 
CANADA 


washing 





DIVISIONS OF THE VULCAN COPPER & SUPPLY CO.: 


VULCAN MANUFACTURING DIVISION ° 


VULCAN CONSTRUCTION DIVISION 
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it’s easier to insulate pipe with Unibestos 


NO MATTER HOW COMPLEX THE PIPELINE, 
Unibestos insulation makes installation simpler. It's 
easily cut, mitered, or grooved for effective insulation 
of bends, expansion joints, ells, tees and other fittings. 


Unibestos’ unique construction provides greater 
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protection against heat loss—even at the difficult joints 
—than other nonfibrous insulation. Amosite, the Afri- 
can long-fiber asbestos, gives Unibestos the extra 
strength to resist shock and vibration, And Unibestos 
has excellent chemical stability...withstands moisture, 


steam, acid or chemical fumes. 


STANDARD PRODUCTION SIZES 


Unibestos Pipe Insulation is regularly made in 4-foot 
lengths for pipe sizes from 2" through 24”, in stand- 
ard thicknesses through 5”. Unibestos Block Insulation 
is made in 6”, 12”, 18” or 36” widths and in thick- 
nesses from 1” through 3” in 4%" increments. 


For complete information, write 


for descriptive Bulletin 1O9C 


UNION ASBESTOS &2 RUBBER COMPANY 


1111 West Perry Street . Bloomington, Illinois 
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PeTRE<O FLECTROFINING . 


PROVIDES IDEAL TREATING CONDITIONS 
FOR ANY TYPE OF DISTILLATE TREATING 






















































The photo and flow diagram at the 
left show Petreco Electrofining equip- 
ment utilized in the Distillate Fuel 
Oil Dualayer Process at the Magnolia 
Petroleum Company refinery at Beau- 
mont, Texas. 

In the Dualayer process, as designed ! 
by Magnolia engineers, distillate fuel 
oils are stabilized as to color and sedi- 
ment formation. This is accomplished 
in Petreco equipment by contacting 
oils with a solution of concentrated 
sodium hydroxide or potassium- 
hydroxide. The salts of the organic 
acids, such as aromatic mercaptans, 
cresols and phenols, are insoluble in ' 
both the distillate and caustic. These 
liquid salts are withdrawn automati- 
cally from a layer intermediate be- 
tween the distillate and caustic. The 
caustic is recycled for further distil- 
late treatment. In the Electrofining 
vessels, treating losses are held to a 
fraction of 1%, consisting of only 
reaction products which are removed 
from the oil. After chemical treat- 
ment, the overhead distillate stream 
is water washed for removal of re- 
sidual alkalinity. The wash water is 
removed from the distillate in a final 
stage of Petreco precipitation. 

The two stage and three stage 
Petreco Electrofining equipment facili- 
tates the operation of the Dualayer 
Process by providing an efficient 
means of precision-controlled, contin- 
uous mixing and separation. The 
Plant illustrated (left) has a treating 
capacity of 30,000 barrels per day of ; 
cat cracked distillate fuel. 

Petreco Electrofining is applicable 
wherever it is desirable to contact a 
petroleum derivative with a treating 
chemical. It is currently in use for 
caustic scrubbing, acid contacting, 
doctor treating and Dualayer process- 
ing. In addition to the benefits that 
derive from inexpensive, reliable and 
efficient operation, the first costs of 
Petreco Electrofining equipment com- 
pare very favorably with that of con- 
ventional distillate treating systems. 
















DUALAYER PROCESS wanes 
FLOW DIAGRAM 
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For complete information, 








write or call 


PETRE<9O 


A DIVISION OF PETROLITE CORPORATION 
3202 South Wayside Drive, Houston 1, Texas * 1390 East Burnett Street, Long Beach 6, California 


SPECIALIZED ELECTRIC DESALTING * DEHYDRATING * DESAPONIFICATION nemee A 
PETROLEUM PROCESSING: DISTILLATE TREATING + SEDIMENT SEPARATION 
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7 ‘in heat 
i ) chillers, 
re 
sels, steam 
/ generators and ice making and 
refrigerating machinery for countless 
applications in petroleum refineries, 
chemical plants, power plants 
and related industries. 
Use the handy coupon below 
and send for your copy! 


HENRY VOGT MACHINE CO. 


Louisville 10, Ky. 
Branch Offices: NEW YORK, CHICAGO, CLEVELAND, DALLAS, 
PHILADELPHIA, ST. LOUIS, CHARLESTON, W. va. 


\ Sa WN 
~—- ha 

- = ’ . 

‘ a 


_ 


. 


HENRY VOGT MACHINE CO 
10th & Ormsby Sts., Lovisville 10, Ky 
Send copy of Bulletin E-1 


= NAME 
FIRM 


STREET 


Coupon today Cc) city 
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This nickel-clad steel agitator kettle handles chlorin- 
ated hydrocarbons under severe operating conditions, 


In those parts of your process where unscheduled shut- 
downs mean a big operating loss, clad steel equipment’s 
smoother, more uniform surfaces mean easier cleaning 
and drainage to help reduce over-all corrosion rates. Pre- 
ventive maintenance is simplified, for clad tanks and 
vessels are easier to inspect than lined equipment. The 
layer of high-alloy cladding gives all the protection and 
corrosion resistance of solid alloy material, does not per- 
mit seepage or crevice corrosion. 

Sixteen types of Lukens’ clad steel—stainless, nickel, 
Inconel, Monel, copper — give you these advantages at 
savings up to SO", in material costs over solid high alloys 
The API-ASME Code permits full gage consideration for 
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1. ECONOMY —High-alloy layer — usually 10% or 20% of total plate thickness — 
assures corrosion and abrasion resistance, long equipment life. 


2. DESIGN FREEDOM— integral bond allows design and fabrication of shapes to 
meet process and space needs. 
3. STRUCTURAL STABILITY —Carbon or alloy steel backing gives required strength 


and rigidity at lower cost. 


4. LESS MAINTENANCE—Smooth, hard surfaces, rounded corners and sloping bot- 


toms mean easy cleaning and draining. 


CLAD STEEL EQUIPMENT 


is EASIER ro 


CLEAN AND MAINTAIN 


design purposes because cladding and backing are bonded 
over their entire surface. 

Clad steel equipment assures long life with minimum 
maintenance, economy of field erection, resistance to ther- 
mal shock and easy modification as processes change 
Take advantage of these benefits, check with qualified 
equipment builders. Working with your engineers and 
consultants, they can help you get more for your equip- 
ment dollar. We offer the widest selection of clad steels 
available anywhere and we can help in the selection of 
the type of clad steel that best suits your needs. If you 
would like more information, consult one of your equip- 
ment builders or write Manager, Marketing Service, 751 
Lukens Building, Lukens Steel Co., ¢ oatesville, Penna. 


CLAD STEELS 


STAINLESS-CLAD ~- NICKEL-CLAD- INCONEL-CLAD~ MONEL-CLAD 


PRODUCER OF THE WIDEST RANGE OF TYPES AND SIZES OF CLAD STEEL PLATES AND HEADS AVAILABLE 
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VALVE OPERATION 
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“Tust press the button” ¥ 


Think of the time, labor and money that can be saved by opening and closing 
valves in remote, inaccessible or distant locations with LimiTorque. . . auto- 
matically, from a centrally located control panel. LimiTorque not only operates 
valves at the speed required, but it ‘limits the torque’ applied to the valve 
Operating parts and thus prevents damage to stems, seats, discs or gates... 


and too, the handwheel ‘cannot rotate’’ when the valve is being motor- 


The above is a Type 
SMA-000 LimiTorque 
for operating smaller 
valves. There's o type 
and size of Limi- 
Torque for every 
valve operating need. 


operated. LimiTorque may be actuated by any available power source; such 
as electricity, gas, steam, water, oil or air—and is readily adapted for Micro- 
wave Control. Thousands of these units are being used in Power Plants, Oil 
Refineries and Pipe Lines, Water and Sewage Plants, Chemical Plants, Pulp 


and Paper Mills, and on Shipboard. 


HILADELPHIA 
j EAR WORKS 


INCORPORATED 
IMITORQUE 
CONTROL ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


NEW YORK « PITTSBURGH « CHICAGO + HOUSTON « LYNCHBURG, VA. 
BALTIMORE + CLEVELAND 


LimiTorque Corporation—Philadelphia 
industrial Gears & Speed Reducers - LimiTorque Valve Controls 
ESTABLISHED 1892 


Send for Catalog L-54, 
and be convinced. 
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HANCOCK 


INSTALLS 


NEW FACILITIES 


in west’s largest 


independent 


refinery 


HANCOCK OIL COMPANY re- 
cently placed on stream a new 
major addition to their refinery 
at Long Beach, California. 


New facilities include units for 
catalytic cracking, catalytic 
polymerization, feed prepara- 
tion, gasoline recovery, amine 
gas treatment; sulfur recovery 
from hydrogen sulfide, product 
eTolo late Melle Miceli tiie 


Engineering, procurement, and 
construction were done ahead 


of schedule by PARSONS. 


NEW YORK 


THE RALPH M. PARSONS COMPANY rutsa 


WASHINGTON 


ANKARA 


ENGINEERS - CONSTRUCTORS BAGHDAD 


BeiRUT 


617 South Olive Street, Los Angeles 14, California KARACHI 
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EQUIPMENT IS RIGHT FOR YOUR PROCESSING JOB 


.»» when Designed and Fabricated by Struthers Wells 


When you choose Struthers Wells as your process 
equipment fabricator, you place your requirements 
in the hands of highly skilled engineers, technicians, 
craftsmen and capable business men—whose aim 
is to provide you with highest quality equipment at 
lowest possible cost. All work is performed in our 
own plants—from production of forgings, weld- 
ments, patterns, etc., to machining, latest X-ray 
inspection, stress relieving and water quenching. 
Thus, you have undivided responsibility of control 
in the fabrication of equipment—in any metal or 
alloy—to meet all ASME or API Codes and your 
most exacting specifications. Backed by over 100 
years of experience in the chemical and petroleum 
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industries—you know equipment is right for your 
processing job when built by Struthers Wells. 


Sian" 


STRUTHERS WELLS 
CORPORATION 


TITUSVILLE, PA. 


Plants at Titusville and Warren, Pa. 


Offices in principal cities 
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HERE’S WHAT 
pcome Solo) Gi te) mai. 
REFRACTORY 
CASTABLES... 
and WALSH 

has them all... 


(thanks to better research and ceramic engineering 


Walsh Lite- Wate Castable No. 50 demonstrates remarkable trowelling workability 


@ Uniform grain sizing assuring homoge- 
neous structure for greater strength... 
better bond... throughout complete 
temperature range. 


@ Maximum resistance to abrasion. 


@ Ease of installation— whether by cast- 
ing, trowelling or air gun placement. 


@ Highest modulus of rupture without 
sacrificing low “K” factor... wanted 
feature in light weight castables. 


These and many other advantages add up to per- 

formance characteristics that make Walsh Castables 

an investment in greater reer e . lower cost. 
ivaly piVaethgidy 


yey EYRE HOMOCEM ZEp). 


yin ee tele eny 
yyi ty! 
Z4y\\" opinfl 


Lite-Wate Castable No. 50.. 
place, 50 Ibs. per cu. ft. 


. weight, dry, in 


Lite-Wate Castable No. 70.. 
place, 70 Ibs. per cu. ft. 


H & B Castable... 
Ibs. per cu. ft. 


. weight, dry, in 


weight, dry, in place, 130 


Super Castable No. 32... weight, dry, in place, 
125-130 Ibs. per cu. ft. 


There's a light weight insulating or high tempera- 
ture service type to meet your exact need. Get 
the whole time, labor and money-saving story from 
your nearest Walsh distributor or write us direct 
for complete data, temperature limits and prices. 


WALSH REFRACTORIES CORPORATION 


101 FERRY STREET + ST. LOUIS 7, MISSOURI 





don’t let your 


heat exchangers 


get clogged 


like this... 


“IN-PLACE” chemical cleaning now 
quickest way to maintain bundle 
efficiency. 


With Oakite chemical circulation method 
you can now clean heat exchangers in 
place. And here are a few of the many 
advantages awaiting you: 


fast, thorough soil removal 
greatly reduced off-stream time 
elimination of costly manual methods 


greater safety and longer life 
for tube bundles 


plus the supervisory services 
of an experienced Oakite technician 


« free drawings and control equipment 


For the complete story on heat exchanger 
cleaning by Oakite send for 
new 48-page Booklet “What 
Petroleum Men Should 
KnowtoSimplify Cleaning’. 
Or write for the name of your 
local Oakite Technical Ser- 

%,, vice Representative. No ig AB Me 

: & obligation. Oakite Products, am 

44; oe ys Inc., 50B Rector Street, 

New York 6, N. Y. 


Export Division Coble Address; Ockite « 
Technical Service Representatives in Principal Cities of U. $. and Conede 


September, 1955—PetTrRoLeuUM REFINER For more data on advertised products, use Readers’ Service Cards, last page 








The achievement of superiority in design and 
workmanship—unexcelled quality of con- 
struction—combined with competitive price 
and the lower maintenance factor of Texas 
Metal Exchangers is attested to by a long 
list of satisfied customers. It has been our 
privilege to serve many of the major compa- 
nies in the petro-chemical industry. 


We look forward to receiving inquiries and 


an opportunity to offer engineering counsel 
on any of your heat transfer problems. 








Heat Exchangers * Condensers 
Reboilers * Coolers 


Preheaters 








We cordially 
invite your 
inquiries. 


TEXAS METAL 
FABRICATING COMPANY 


HOUSTON 
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Quick as a flash, lightweight rolls of Ultralite glass 
fiber insulation can be run around tanks, vats and 
vessels — and that’s more than half the battle in your 
war on insulating costs. The wider the roll, the quicker 
the job is done, and Ultralite is available in rolls up 
to 10 feet wide! 


Consider the advantages of this New Way vs. the 
Old Way on a tank of about 4,000 sq. ft., like the 
one pictured. To do the job with Ultralite required 
just 4% rolls, 150’ long and in this case, 6’ wide. One 
man can easily carry such a roll. One man can easily 
apply Ultralite. But, if you were to use individual 
insulation bats, 24” x 96”, you’d need 250 bats... 


We tree, 


and how many men would you say? And while you're 
figuring the saving, don’t forget that you need twice 
as many welded mounting clips to apply bats as you 
do to apply Ultralite blankets. 


Versatile and efficient Ultralite has other advan- 
tages, too, as insulation for all types of large heated 
equipment. It's resilient — not rigid — so that it can’t 
crack under normal expansion and contraction. Its 
superior thermal efficiency means substantial heat 
savings over the years, and of course, Ultralite is as 
permanent as glass itself. 


Next time, use Ultralite, It figures 


WRITE TODAY FOR ‘‘HOW-TO-DO-IT’’ DETAILS AND SPECIFICATIONS 


SUS PIN BACON nny Cyr Mf 


Thermal and acoustical glass fiber insulations © Pipe couplings and fittings © Molded glass fiber pipe insulation 


242 W. 10th St., Kansas City, Mo. 
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to regulate 
and record— 


Just published... the new catalog M2A 
which fully illustrates and describes the 
comprehensive line of WESTON me- 
chanical instruments, noted for their 
long-time accuracy and dependability. 
Send for your copy today; or ask your 
local Weston representative for help on 
any measurement or control problem in- 
volving temperature, vacuum, pressure. 
Weston Electrical Instrument Corpora- 
tion, 614 Frelinghuysen Ave., Newark 5, 
N., J., 4 subsidiary of Daystrom Inc., 200 
Elmora Ave., Elizabeth, N. J. 


TEMPERATURE.. 
PRESSURE.. 
~VACUUM..TIME 


RECORDING CONTROLLERS... 

handle temperatures from 
~ 325 °F to 1000°F—vacuum 

to 30” mercury — 

to 7500 psi or higher. 


TIME CONTROLLERS .. . make 
any semiautomatic retort 
control system fully aute- 
matic, Available in both 
standard and special forms. 


INDICATING CONTROLLERS .. . 
accurately regulate tempera- 
ture, vacuum, pressure and 
indicate on direct-reading 
scale, 


DIAL THERMOMETERS (remote read- 
ing) . . . furnished with mercury, 
gas, of vapor p tuati 

Flush or wall mounting. Indicate 
low os ~ 325°F., high as 1000°F. 





WESTON Qin 
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PETROLEUM 


REEINER 


PARTNERS IN PETROCHEMICAL PROGRESS 


It’s a long road from the drafting board to the on-stream 
operation of a petrochemical plant, but it’s a road which 
Procon has traveled successfully many times. 

Outstanding among Procon’s achievements in the petro- 
chemical field are its installations of Udex extraction facilities 
for the production of high purity benzene, toluene, and xylenes. 
The quantity of these valuable aromatic hydrocarbons pro- 
duced in Procon-built plants fills a substantial part of the 
industry’s requirements. 

As a construction organization, Procon will continue in its 
partnership with progress in petrochemicals ... petroleum .. . 
and chemicals. It’s a partnership for success. 


111 MT. PROSPECT ROAD, DES PLAINES, ILLINOIS 


PROCON (CANADA) LIMITED-40 ADVANCE ROAD TORONTO 16 
PROCON (GREAT BRITAIN) wimireo—s12 sreawo. Lowoon. wc 2 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM 


PETROCHEMICAL. AND CHEMICAL INDUSTRIES 


UD 
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but what is if? 

By now, many refiners would recognize 
this giant as the new HOUDRIFLOW 
unit of the SUN OIL COMPANY located 


in Marcus Hook, Pa. Equivalent in 


height to 35 stories . . . 30,000 bbi./ 


day capacity . . . this cat-cracker (only 
the upper half of which is shown 
here) was erected at a cost of ap- 
proximately eight million dollars. It 


is the largest unit of its type in the 


For more data on advertised products, use Readers’ Service Cards, last page 


And in the Quench Section and V 

Section this mighty “cat” chose Western 

Heat Exchangers constructed of alloy 
steel, Western backed its bid for this business with 
service that helped put the big HOUDRIFLOW on 
stream as scheduled. 


WESTERN 


> pS. HEAT EXCHANGERS 


WESTERN SUPPLY COMPANY 
P.0. BOX 1888 © TULSA, OKLAHOMA 





HUDSON-RUSH COMPANY—753 Gladstone Bivd 
130 Case 


Bivd., Shreveport, La. 
Linde Plaza, Dallas 18, Texos 


PROCESS INSTRUMENTS & EQUIP. CO. - North Bidg., Charleston, W. Va. 


H. W. SEVERANCE—Marion E. Taylor Bidg., Louisville, Ky. 
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Highest Quality Chemicals 


for the Petroleum Industry 
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CALCIUM CHLORIDE 





Solvay Chemicals have long set the standards 
for dependable quality in the petroleum 
industry! 


Solvay Quality is the result of combining the 
world’s finest alkali manufacturing facilities 
with the experience gained in the 74 years 
SOLVAY has been producing alkalies. 


Fast, Efficient Delivery Service—SOLVAY’'S 
nation-wide chain of great manufacturing cen- 
ters and over 200 strategically-located supply 
points are in a better position to make prompt 


deliveries — especially during your peak pro- 
duction months. 


Whether You're a Small or Large Refiner— 
you're always sure of receiving the close, per- 
sonal attention that best fits your individual 
needs! Your specific requirements are han- 
dled by SOLVAY ’S trained and experienced 
local field representatives operating out of 


SOLVAY '’S 13 branch offices. 


For Quality .. . Dependability . . . Service—make 
your first call SOLVAY by phoning or writing 
the SOLVAY office nearest your plant. 


SOLVAY PROCESS DIVISION \SOLVAY 


ALLIED CHEMICAL & DYE CORPORATION 


Charlotte 
+ New York 


New Orleans 
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« Chicago 
Philadeiphia 


61 Broadway, New York 6, NM. Y. 
BRANCH SALES OFFICES:— canatie 


+ Houston 
+ Syracuse 


+ Cleveland « Detroit 
+ #t. Louls 


+ Cincinnatl 
+ Pittsburgh 
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Methylene 
Methy nioride 


Carbon Tetrachioride 
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NIGHT View of Cities Service Refinery, Lake Charles, La. 


Worthington steam turbines keep refineries on stream 


peuaas 


ja 


WORTHINGTON TYPE S MULTI-STAGE STEAM TURBINE 
provides drive for generators, pumps, compressors 
where dependability, close speed regulation, and econ 
omy are essential. 


Dependable prime movers are a must where breakdowns can run into 
thousands of dollars a day. That’s one reason Worthington steam tur- 
bines are the first choice for driving blowers and compressors throughout 
the petrochemical industry. 

But that’s only one reason for a Worthington steam turbine drive. Take 
our Type S multi-stage steam turbine. It also gives you: 

1. Close speed regulation — almost any constant speed or droop charac- 
teristic desired. A fact worth noting: Worthington is the only manufac- 
turer offering as standard equipment the Woodward direct-acting 
governor, Woodward Oil Relay governor, Constant or Variable Speed 
Oil Relay governor or a mechanical shaft governor to best suit your 
conditions of service and for maximum economy. 

2. Remote control. The Woodward Governor with pneumatic or hydrau- 
lic head allows remote control using air or other medium. 

3, Steam economy. Every Worthington multi-stage turbine is designed 
to fit your specific service with lowest steam consumption. 

4. Low upkeep. Sound design, accessibility of parts, perfect lubrication, 
assure continuous service with minimum maintenance. 

Find out more about the Worthington steam turbines for your chem- 
ical or petrochemical applications. Write Worthington Corporation, 
Steam Turbine Division, Section T.5.4, Wellsville, N.Y. 754 
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STEAM TURBINES 
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OIL FOR EUROPE’S INDUSTRY 


= 


The new deasphalting unit at Shell's Refinery at 
’ernis, near Rotterdam, The Netherlands, has a 
maximum design charge capacity of 12,000 barrels 
of reduced crude per day 


s part of an expansion program at their Refinery at Pernis, N.V.de Bataafsche 
Petroleum Maatschappij, a subsidiary of Royal Dutch Shell, 
employed E. B. Badger & Sons Limited, in collaboration with 
Stone & Webster Engineering Corporation, to design and engineer 
a new propane deasphalting and decarbonizing unit. 

The unit produces lubricating oil base stock and catalytic cracking 
unit feed stock. 

Important fuel savings are made by employing multiple effect 
evaporation for the first time in this type of unit to remove propane 
from the oil stream. 

Design work was begun in September, 1952, and the unit — largest 
of its type outside of the United States — went on stream in the fall 


of 1954. Actual construction was by local contractors. 


Write or call us for information as to how 


our experience may be of assistance to you. 


STONE & WEBSTER ENGINEERING CORPORATION 
BADGER PROCESS DIVISION 
AFFILIATED WITH E. B. BADGER & SONS LIMITED (LONDON) 


New York 3oston Chicago Pittsburgh Houstor San Francisco L A} 
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A healthy youngster’s natural grin is “chromium plated” after a 
conflict with soap and water. But it’s his all-the-way-through character 
that measures his ability to cope with problems. 


That's the way it is with stainless steel. And—important fact—varying 
amounts of chromium and other metals can be alloyed with steel to 
give stainless the specific all-the-way-through character needed to 
meet special problems. 

Sun Ship has earned a reputation for mastering many special problems 
in its decades of service to the chemical, petrochemical, petroleum 
and other industries which face problems in fabrication and spe- 
cialized machinery. 

Now, with its new segregated Alloy Products Shop in operation, 
Sun Ship is using its experience and precise workmanship to adapt 
the superb qualities of stainless steel and other alloys to the equipment 
needs of the many industries it serves. In this shop are fabricated all 
grades of stainless, alloy, and aluminum. 

Our Sales Engineering Department will be glad to discuss the value 
of this shop and its products in meeting your specific problems. 


Sun Ship also makes all types of carbon steel pressure vessels, 


ee eee Lite OF SUM SHIPBUILDING 


& DRY DOCK COMPANY 


ON THE DELAWARE « CHESTER, PA. * 25 BROADWAY, NEW YORK CITY 
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[arpenter Stainless Tubing | 
Cuts Refinery Corrosion Costs in Heaters and Coolers 


This diagram shows where Carpenter Stainless Tubing has 
cut corrosion control costs and reduced down-time in refinery 
equipment used for removal and recovery of hydrogen 
sulfide from gases. 


By re-tubing the solution heater and cooler and the acid gas 
cooler with Carpenter Stainless Tubing, tube life in these 
units already has been more than doubled. The Carpenter 
tubing has been in service more than 5 years and is still going 
strong. In other modern refinery processes, too, re-tubing 
with Carpenter Stainless Tubing is paying off in lower mainte- 
nance costs and increased plant operating efficiency. 


Here's a helpful guide for selecting 
standard and special analyses of 
stainless tubing and pipe for best 
results in corrosive services, Ask 


for Bulletin T. D. 113. 
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Why not apply the cost-cutting, time-saving advantages of 
Carpenter Stainless Tubing to your operations to get greater 
freedom from costly corrosion troubles? Ask your local 
Carpenter Representative or write for information about the 
new kind of Carpenter Stainless Tubing now available for 
refinery services. 


The Carpenter Steel Company, 
Alloy Tube Division, Union, N. J. 


MEMBER 


Export Dept.: The Carpenter Steel Co., Port Washington, } CARSTEELCO” 
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... for CONTROLLED METERING 077 There is a Commercial 


oil and gas production, transmission Fitting for every need 


dot 
and gathering lines é TYPE CN — Chambered, 
5) 72 arene ia 125 t 
0 > tle 0 
2500 Ib. ASA 


SOUND DESIGN, sturdy construction and simplicity of operation 





mean longer life and lower operating costs for your orifice 
fittings. These features have made Commercial Orifice Fittings 
a preferred choice in the oil and gas industry since 1930. TYPE CS — Chambered, 
bite aC srcial Orifice F ;' ial Swinging Type 

ere is a ommercia rifice Fitting for every need an : 24” and larger... 125 to 
every type of service. Two chambered types with built-in plug tf 600 Ib. ASA 
valve permit changing the orifice disc while the line is under ’ 
pressure. Deadline fittings are available with pin-locked covers 
for high-pressure service, while low-pressure fittings have TYPE DSB Deadline, 


tud-bolted covers; larger sizes are equipped with geared (7/te Stud-Bolted Cover 
stud-bolted covers; larger sizes are equipped with gearec >” to 24”... 125 to 
600 Ib. ASA 





covers for safer operation. 
For more detailed information, see your Composite or 
Refinery Catalog, or write 





TYPE DPL — Deadline, 
Pin-Locked Cover 


& ‘ i) = 2” to 24”... 600 to 
COMMERCIAL IRON WORKS 7 2500 Ib, ASA 


2424 Porter Street, Los Angeles 21, California 





TYPE 0-600 — Deadline, 
ARKANSAS, KANSAS, OKLAHOMA: The Condit Co., Tulsa 3, Okla Stud Bolted Cover 
CALIFORNIA: Fred P. Koenig Co., Long Beach 7 Ww 2” to 6 up to 600 Ib. ASA 
LOUISIANA: Coastal Engineering Corp., New Orleans 13 
SOUTH and EAST TEXAS; 

; Maintenance Engineering Corp., Houston 1 MEXICO: Schultz y Cia., $.A., Mexico 5, 0.F., Monterrey, N.L 
NORTH TEXAS: Vickery-Simms, Inc., Arlington CANADA: Peacock Bros., Ltd., Montreal, Que.; Toronto, Ont.; 
WEST TEXAS, NEW MEXICO: Beal Equipment Co., Odessa, Texas Calgary and Edmonton, Alta.; Vancouver, B. C 


OUR FIFTIE TH YEAR SERVING THE O!Il AND GAS INDUSTRY 
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GOING PLACES $ own on the farm 


with Crties Service... 


The mechanized farm equipment, vehicles, and heating units 
that make life easier for America’s farm families... all depend 
heavily on Cities Service quality petroleum products. 


CITIES ® SERVICE 


A Growth Company 


Number 12 of a series 
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EM FILTERS 


pouBle ACTION 





mn 


MECHANICAL SEPARATION 


Deflector cup directs flow of air or gas together 
with water, oil and dirt to the walls of the 
housing and then downward at high velocity 
into the base where liquid and heavier dirt 
particles are deposited. 


FILTRATION 


Air or gas, having been mechanically cleaned, 

rises at low velocity through the Radial Finned 

Filtering element or insert which removes the 
# lighter air-borne material. 


This exclusive Double-Action principle of Staynew Pipe Line 

Filters assures sustained, trouble-free operation. Inexpensive, 

quickly installed and easily maintained, these filters keep air 

operated or controlled equipment free from pipe scale, dust, dirt, wines ‘an 
and condensate. Wherever you require air and other gases clean PIPE LINE FILTER 
and dry—demand and get-—Staynew Pipe Line Filters. 


Write today for complete Staynew Pipe Line Filter Bulletin B-1A. 


OLLINGER 


CORPORATION 
47 Centre Pk., Rochester 3, N. Y. 


Representatives in Principal Cities 


ALL TYPES OF FILTERS FOR EVERY INDUSTRIAL NEED 


For more dota on advertised products, use Readers’ Service Cards, last page PeTrroLEUM REFINER 








DE LAVAL supplies 48,400 cfm for new 


CENTRIFUGAL British American cat cracker 
BLOWER 





This De Laval centrifugal blower does a dependable job in the new Model B 
Orthoflow cat cracker of the British American Oil Co., Ltd. at Clarkson, Ontario. 
The unit delivers 48,400 cubic feet of air per minute for the regeneration 

of spent catalyst. Inlet pressure is 14.2 psia, and discharge pressure 35.4 psia. 
The De Laval blower operating at 3,700 rpm is driven through a speed 
increasing gear by a 4,500 hp electric motor. 


De Laval blowers are designed and built for heavy duty continuous operation, 
ugged, horizontally split casings, individually designed impellers, perfectly 

Rugged, tally split g lividually designed impell perfectly 

balanced rotors and externally mounted, cylindrically seated bearings 


are design features that assure optimum performance and long service. 


Send for new 


Bulletin 0504 Pe. “s ’ . 
ee DE LAVAL Centrifugal Blowers 


DE LAVAL STEAM TURBINE COMPANY 


811 Nottingham Way, Trenton 2, New Jersey 
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EAGLE-PICHER 


BLANKET 
INSULATION 


FACTORY FABRICATED 
to rigid specifications 


FACTORY FABRICATION is your assurance Eagle-Picher 
Blankets are completely free of large ‘‘voids’’ usually 
found in field made blankets where insulation is simply 
packed in place. Because they’re uniform these blan- 
kets can be tightly butted together to eliminate cracks 
and loose joints. 











FACTORY FABRICATED to rigid specifications is your 
assurance that copper bearing steel laths, bound by 
uniformly spaced soft-drawn galvanized tie wires, keep 
the blankets firm but flexible. They can be quickly 
applied to flat or slightly curved surfaces on any large 
heated equipment—or cut to fit irregular areas. 





FACTORY FABRICATED to rigid specifications means that 
every blanket is made up of many layers of Eagle- 
Picher mineral wool uniformly dispersed over the en- 
tire area of each blanket. The outstanding chemical 
and physical characteristics of Eagle-Picher mineral 
wool provide maximum thermal efficiency at temper- 
atures as high as 1200 F. 

















WRITE FOR FREE SAMPLE TODAY! 7 
Prove to yourself that Eagle-Picher Blankets are factory (wotet 
fabricated to meet your own exacting standards! 4 
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LE 
THE EAGLE-PICHER COMPANY 


Since 1843 p ) Producing a complete line of industrial insulations 
Cincinnati 1, Ohio 


(Member of Industrial Mineral Fiber Institute) 










(Conforms to Commercial Standard CS 117 
and Federal Specification HH-1-663) 


PETROLEUM REFINER 
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@ If your problem is the poor performance 

or high maintenance cost of your heat transfer 

units, consult an EFCO engineer. He will help you decide 
the changes or modifications necessary 

to get the desired performance from your 

heat transfer equipment. 

Backed by knowledge and experience, 

EFCO engineers are constantly working to produce 

heat transfer units that will give efficient 


performance and long, trouble-free operation. 


ENGINEERS & Fapricators, INc. 
P. O. Box 7395 Houston 8, Texas 
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JACKET WATER COOLERS 











Which of these two instruments provides 
the temperature control accuracy you need? 


1. IT'S ELECTRONIC! The new Series 560 applies the thermistor 
principle in temperature indicator controls with heretofore un- 
attainable accuracy over a scale range of 200° to 600°F. It’s the 
only instrument that provides the three major control modes 

(1) on-off (2) proportional (3) adjustable differential — all at 
the flip of a switch. Wide range of use for general laboratory, 
processing, molding or packaging applications. 


3. SIMPLICITY ITSELF is secret of Fenwal’s Series 560 — accuracy, 
sensitivity and ruggedness. The thermistor’s high resistance 
change permits operation with any length of lead wire up to 200 
feet without affecting signal strength or accuracy. Thermistor 
is hermetically sealed in glass for stability; encased in stainless 
steel for ruggedness. No complex circuitry; maintenance is easy. 


Sh eek He Be 


2. IT'S MECHANICAL! The new Series 540 indicating controller 
combines low cost with high accuracy over a temperature range 
of 100° to 700°F.. Temperature changes are transmitted by a bulb 
and bellows to an indicator control. Instrument features on-off 
control . . . adjustable differential . . . ambient compensation. 
May be flush or surface mounted. Capacity of 15 amps at 115 
volts. 


4. EASY “SET” AND “CHECK” OPERATION is a feature of Fenwal's 
Series 540 which is accurate to within 2% over the 100° to 700°F 
range, including the effects of ambient temperatures. Send for 
FREE NEW BULLETINS, MC122 on the Series 540, MC123 on the 
Series 560. Both contain full data you should have. Write to 
Fenwal Incorporated, 109 Pleasant St., Ashland, Mass. 


Controls Temperature... Precisely 
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WEED PROBLEMS? 


One application of 





Du Pont Telvar 


WEED KILLERS 


stops weeds for the 


season—or longer! 


“Telvar” kills weeds through the roots . . . prevents re- 

growth. Low rates (20 to 80 lbs. per acre) make it cost 

little for the results you obtain . . . also mean less han- 

dling, fewer storage problems. To cut maintenance costs 

to new low levels, put ‘“Telvar’ in your weed-control d 

program. Available in two formulations: ‘“Telvar’’ W, “Telvar” is ideal for weed control around tank farms, pipelines, 


‘od pumps and derricks. It's non-toxic to humans and animals, non-flam- 
and Telvar”’ DW. mable, non-volatile and non-corrosive to equipment. 


BRUSH ON RIGHT-OF-WAY? 


One application of 


Du Pont Ammate 


WEED AND BRUSH KILLER 


kills more kinds of brush 


—safely—at lower cost! 


“Ammate”’ kills more kinds of brush and keeps it down 
longer than most weed and brush killers! When the origi- 
nal spray job is done well, brush is kept under control for 
years with only an occasional spot spray. You can rely on 
“Ammate”’ to do the job safely, even where your right- 
of-way adjoins cropland, because ‘‘Ammate”’ is not vola- 
tile. There are no vapors to drift onto sensitive crops. 


Brush along this pipeline was cleared and kept down with “Ammate.” 3 ‘ : 
“Ammate” allows low-growing cover to return to resist erosion. It is no hazard to crews, stock or wildlife. 


PREE KLLUSTRATED BOOKLETS describe how to contro! weeds 

and brush with Du Pont chemicals. For your copies, write to Ld 
Du Pont, Grasselli Chemicals Dept., Rm. D-4032, Wilmington, T j © Ammate 
Del. In Canada, Du Pont Company of Canada Limited, Box e var Ww Brush Kilt 
660, Montreal. [Weed Killers for eed and Brush Killer 
industrial use teu. par.ofF 
On all chemicals always follow directions for application. Where warning 
or caution statements on use of product are gwen, read them carefully. BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTR 
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MALTESE CROSS FIRE HOSE 





Maltese Cross Fire Hose for severest service .. . 
extra strong yet light and flexible. Standard lengths: 
50 feet —tested up to 400 psi. 





IS THE FINEST IN FIRE PROTECTION 


Maltese Cross Fire Hose has never failed at a fire, has 
always given peak performance when needed as shown 
in these three case histories. 


(1)...A large New Jersey refinery battled a stubborn 
fire with five brands of fire hose. All brands burst on the 
job except Maltese Cross Fire Hose, and that same hose 
has been in use now for over 30 years! 


(2)... Not one length of 20-year-old Maltese Cross Fire 
Hose failed in one of the century’s worst refinery fires. 
Thirty-nine lengths of other brands of fire hose burst 
during action. 


(3) ... A large refinery refused to buy higher priced Mal- 
tese Cross Fire Hose but settled for a lower cost hose. 
When a fire occurred their cheaper hose lengths burst one 
after another. They borrowed hose from a nearby refinery 


. .» Maltese Cross Fire Hose. Not one length burst. Today 
Maltese Cross Fire Hose is a standard part of their fire- 
fighting equipment. 
Here is proof that Hewitt-Robins Maltese Cross Fire 
Hose offers the greatest safety and economy over the 
years .. . it will never mildew or dry-rot during storage 

. it is oil, acid and abrasion-resistant and built to with- 
stand the severest pressures .. . it’s the handmade fire 
hose whose wrapped construction includes four tough flex- 
ible plies of specially woven duck combined with premium 
rubber compounds. Maltese Cross Fire Hose is widely 
used and approved for oil tanker service because it resists 
weathering and salt spray. 

Your investment in Hewitt-Robins Maltese Cross Fire 
Hose will insure complete and proven protection in your 
industrial fire protection system 


Industrial Hose—Conveyor Belting—Conveyor Machinery— 





Vibrating Screens—Vibrating Conveyors—Design, Manufac- 
ture, Engineering and Erection of Complete Bulk Materials 





(Hewite Robins ) 


Handling Systems. 


HEWITT-ROBINS INCORPORATED «© STAMFORD, CONNECTICUT 
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The most compact, reliable sampler ever built... 


THE NEW 


Small in size... 
light in weight 


AUTOMATIC 
SAMPLER 


Here’s a new compact, completely automatic, magnetically powered and electronically 


controlled sampler designed to provide a continuous sample from process or pipe lines. 


USERS GET ALL THESE IMPORTANT ADVANTAGES. 


% Proportional to time or flow 


¥%& Settings for 20 to 300 cycles per minute 
for more accurate sampling 


¥% No packing glands, no leakage 


% No electric motor, no mechanical 
switches 


¥ Simple to install and service 


¥% LOW initial cost . . . LOW maintenance 
cost 


% Completely explosion-proof . 
pressure relief valves required 


% No hold-up time from pipe line to 
sample receiver; because a portion of 
the stream is by-passed through the 
sampler 


Before you buy any other sampling 
unit, write for full details on this 
New Automatic Sampler. 


GILBERT & BARKER MFG. CO. © WEST SPRINGFIELD, MASS. © TORONTO, CANADA 
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The above photo shows a large Houston Petro-Chemical (Synthetic 
Ammonia) Plant with 9 compressor stations . @ total of 54 
coolers or 306 high pressure heat exchanger sections. Pressures 
from 72 psi to 5300 psi. 


Brown high pressure heat exchanger sections are now performing, 
with high efficiency, in almost all the Petro-Chemical plants that 
have been built in the last five years 


BFT high pressure sectional heat exchangers are available for 
pressures up to 22,000 psi. 


igh Pressure 


HEAT EXCHANGER SECTIONS 


BROWN FINTUBE 


HEAT TRANSFER PRODUCTS 


BROWN FINTUBE COMPANY 
Elynia, Ohio 





BOTH EYES OPEN 


There are darn few supply stores in the jungles of Brazil or the 
rugged hills of Portugal. And that’s one of the reasons why plant 
executives with an eye on foreign operations choose BORN “UPFLO 
HEATERS. Repairs, maintenance, or shut-downs in these remote areas 
are costly, so a heater which can deliver year after year of trouble-free 


operation will result in tremendous savings. 





But there's another side to the story of Born's popularity, too 
In North America, Born heaters are saving millions of dollars every 
year, even though they may be right next door to a supply house! That's 
because BORN “UPFLO” HEATERS are more efficient; save on fuel 
costs every day they're in operation. 


September, 1955 
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At this moment, BORN “UPFLO” HEATERS have been fur- 
nished for service in India, the Philippines, Formosa, Brazil, Vene- 
zuela, Colombia, Italy, Japan, and Portugal — in addition to the 
hundreds of Born heaters all over the United States and Canada, 
Over 1,000,000 barrels of Petroleum Oils and Distillates per day 
are being economically processed by these efficient, rugged units 

Just where the next “UPFLO” heater will crop up, nobody 
knows. But you can bet your best “Stetson”, it will be ordered by 
an executive who does his buying with both eyes open! 


BRANCH OFFICES: 


tains ew York, hv), daeovoport Us 


COREION OFTiCH 
fan 
| ies, Arentis 


t Gouvion St. Cyr 
TULSA, OKLAHOMA Meer 
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Photo-macrograph of the G-R High- 
Temperature K-Fin, showing the dual- 
metal helical fin sealed to the tube 
by a special brazing alloy. The con- 
struction is fully explained in bulletin 
which will be sent on request. 








\ 





B00 2000 2200 2400 2600 2800 3000 


i 


You can recover heat from 
gases at extreme temperatures 


The G-R High-Temperature K-Fin Heat Transfer Surface now enables 
you to put to useful work the extremely hot waste gases produced by 
combustion, by catalytic reactions, or by regeneration of catalysts. 
This special G-R finned tube construction can be applied to furnaces 
or convection heaters with inlet gas temperatures as high as 2600 F, 
heating fluids such as molten metals to temperatures up to 1500 F. 


Write for full information on design and applications. GR 350 


t.4 THE GRISCOM-RUSSELL CO. 
MASSILLON, OHIO 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 





High-Temperature K-F'in 
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| WAX PRODUCERS 


take the labor and floor space out of wax moulding 


... CONSIDER THESE ADVANTAGES © 
WHICH A GREER AUTOMATIC WAX 
MOULDER GIVES YOUR PLANT; 


AMAZING LABOR SAVINGS 

. . » because one man and a Greer Moulder can 
slab up to 15,000 pounds of wax per hour. 
Users report labor savings of up to 85%. 


15,000 Ib. /he. GREER Moulder installed at SPACE SAVINGS, TOO 
prominent East Coast refinery. Automatically deposits, cools, and demoulds, all 
in approximately 1/10th the floor space 
ordinarily required by batch processes of 
equal capacity. 


PRECISE WEIGHT CONTROL 
Volumetric Depositor holds cakes within +‘ 
of 1% in weight for a given setting, Saves spot 
checking lobor. No air entrapment. 


SANITARY 
Wax is untouched from time it leaves storage 
tank to finished cake. 


| NOW AVAILABLE 

ees engin Station at i cig New 2500-7500 Ib. /he. model (10-pound 

control over operation and inspection ) in ad to 7500-1 
ware Ib./hr, GREER Wax Mouider. 


Helpful, informative 9-page bulletin 
tells how a GREER Moulder saves 
labor and space; ups quality control. 


4 
J. W. GREER COMPANY 


WILMINGTON, MASSACHUSETTS 
Sales Engineering Offices: Chicago, Ill., San Francisco, Calif 
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Ross Exchangers 


REACH YOU FASTER / 


Leaving the Kewanee, Ill. works, these Ross Exchangers 
and Kettle Type Reboilers will travel the shortest pos- 
sible routes to their new owners. Naturally! 

But that’s merely a matter of days or hours... hardly 
enough to talk about when one considers the time that 
Kewanee-Ross can often by-pass in engineering and 
fabrication. 

Yes, it’s a fact that Ross Exchangers and Condensers 
can stop the clock ...in a number of ways... from the 
time you first consult with a Kewanee-Ross engineer 
until your product is delivered. (1) A great variety of 
standardized designs, in numerous sizes, often provide 
immediate solutions. (2) No matter how individualized, 
specially engineered units can frequently utilize many 
standard components and design features. (3) Unique 
experience over many years, in meeting greatly diversi- 
fied requirements, is bound to include a “case” that 
closely parallels yours. 

Make sure that your next exchangers and condensers 
reach you faster by consulting Kewanee-Ross early. 


KEWANEE-RoOss CORPORATION 


OV ISIOM OF AmEnICAM BADIATOR & BTANOAED Samitaty CORPORATION 


1419 WEST AVENUE © BUFFALO 13, N. Y. 
in Canada: Kewanee-Ross of Canada Limited, Toronto 5, Ont 


Serving home and industry: MAUMCAN-STANDARD © AMERICAN DLOWER + CHURCH SEATS & WALL TILE + DETROIT CONTROLS + KEWANEE BOMLERS + ROSS EXCHANGERS © SUNBEAM AIR CONDITIONERS 
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‘Tus cowboy thought he could ride anything—until he was thrown 
by a Brahman bull, a critter no more discomforting than many a critical 
piping job. For such, our prefabricating facilities and installing experience 
both assure you that Mitchell will master your toughest problem from 
Start to finish, saving you time and money. Send us your specifications. 


W. K. MITCHELL & CO., INC. 
WESTPORT JOINT Philadelphia 46, Pa. 


(PATENTED) 


PIPING 


PIPING FABRICATORS AND CONTRACTORS 
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SHEFFIELQ 


Look to Sheffield 


for Quality Carbon and Alloy 
Steels Needed In Products of Your 
Manufacture—Ingots, Blooms, Bil- 
lets, Plate, Structurals, Merchant 
Shapes, Manufacturers Wire, Bolt 
and Nut Products, including Struc- 
tural Bolts. 


How Sheffield Steel 
Serves a Booming Market 


The Liquefied Petroleum industry is flashing one of the most 
phenomenal growth records on the industrial scene today. From one 
million in 1940, consumers of this heat-rich, clean fuel have multiplied 
to nine million. 


Along with matching Sheffield steel plate for forming into tank shells, 
the deep drawn, semispherical Sheffield tankheads pictured go 
to tank manufacturers across the nation. 


The uses of LP gas are numerous and expanding. On the farm, it performs 
such chores as cooking, heating, refrigeration, machinery and tractor 
propulsion, crop drying and weed-burning—and now air conditioning. 

In addition to this growing LP gas market for these pressure vessels 
made of Sheffield steel components, another big potential market looms 
up in the handling of liquid fertilizer. It seems a certainty the 

demand for pressure vessels will continue. If you have an active 
interest in this booming industry let us tell you how we can serve your need. 


SHEFFIELD STEEL 
DIVISION 


ARMCO STEEL CORPORATION 
SHEFFIELD PLANTS: HOUSTON + KANSAS CITY + TULSA 
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Ts + Control Value 


Always 7 Coutrol Valve 7 


Yes... but not necessarily a conventional contre! valve. The 
Conofiow EB Current Controller—a unique final contro! ele- 
ment—is an electric valve which controls af the source rather 
than in the line. This is the perfect solution for handling 
extremely viscous flows or when corrosion or abrasion pre- 
sents a tough problem. In many services too, it offers a more 
economical approach to fluid control than by means of a 
conventional control valve. 


The Cono EB Current Controller is essentially a pneumatic- 
electric transducer. It consists of the proved Conoflow 
Cylinder Conomotor and an electrical component such as a 
rheostat, potentiometer or autotransformer. The Cylinder, 
operating from a 3-15 psi air signal, produces precisely regu- 
lated rotary motion (to 360°) of the electrical component to 
control voltage, current, inductance, capacitance, resistance 


or other electrical values. 


A widely used method of regulating fluid flow with an EB 
unit is to position a rheostat in the motor field or armature 
circuit as a direct function of the pneumatic signal pressure. 
On many applications, electronic speed changers and electric 
motors can be controlled from zero to full capacity, offering a 
resultant control range that cannot be matched by conven- 
tional control valves. 


Conofilow EB Current Controllers are available in over 200 
combinations of electrical components to handle a wide variety 
of applications. A few are suggested here: 


CONSTANT TEMPERATURE 
BorLer Feep WaTER CONTROL 
REWIND CONTROL 

CONSTANT FLOW 

STrokeR Freep CONTROL 
Humipiry CONTROL 


CONSTANT PRESSURE 
PROPORTIONAL FLOW 
Liquip LEVEL 
MAcHINnE Too. SPEED 
CONVEYOR CONTROL 
Heat TREATING 


The Conofiow EB Current Controller provides automatic feed- 
back control with these electronic speed changers: 


Louis ALLIs— Select-A-Spede Reviance— V.S. Drive 
Brown-Brockmeyer— Dial-A-Speed Servo-Tex Propuctrs— Servo-Tek 
GeneraL Evecraic—Thy-Mo-Trol WeELtronic— Vara-Speed 

Master Evecrric— Speedranger W estincHouse— Mot-O-Trol 


WRITE TODAY FOR BULLETIN EB-1. Tell us something of 
your process control problem. Chances are we can suggest 
from direct experience an installation that would be profitable 
to you. No obligation, of course. 


omen, fe] a Mie)’ Mucorel a 20]. 7 wailed, 


FOREMOST MANUFACTURERS OF FINAL: CONTROL ELEMEN 


2100 ARCH STREET PHILADELPHIA 3 PA 


General 
Radio 


(Variac) = 
heal 


AUTOTRANSFORMERS 


Superior Electric 
(Powerstat) 


RHEOSTATS 


Cutler Hammer 
General Electric » 
Ohmite 
Ward Leonard 
Westinghouse 


Clarostat 
Fairchild 


VA 
Helipot 
L. Mallory 
| 


Allen-Bradley 
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Methanol -> Formaldehyde 
Naphthalene —> Phthalic anhydride 
Benzene -> Maleic acid and anhydride Organosulfur compounds -> Hydrocarbons + H2S 
Furfural -> Maleic acid and anhydride Coal or shale oil -> Naphthas 
Butane -> Maleic acid Nitrobenzene ~> Aniline 
Cotalysts: Molybdic oxide with other metal oxides 1 Mol ybd: oxides, sulfides or cobalt molybdote 








Teta a's — 


Benzene ~> Chiorobenzenes Amides -> Nitriles 
Phthalic anhydride -> Tetrachlorophthalic anhydride Polyhydric alcohols -> Cyclic ethers 
Catalysts: Molybdenum metal or chlorides Catalysts: Metal molybdites 
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These reactions occur simultaneously in re- 
forming processes. 


Aliphatics -> Aromatics Hydrocarbons + S02 -> Thiophenes 

n-Paraffins -> iso-Paraffins Phthalic anhydride + Urea + Copper salts Toluene + NHs -> Benzonitrite 
Alkyicyclopentanes -> Cyclohexanes -> Phthalocyanines Alkyl ketones -> Trialky! benzenes 

Catalysts: Molybdenum oxides or cobalt molybdate Cetelyst: Molybdate ion in solution Catalysts: Molybdenum oxides or sulfides 


7 











. for many reactions 


Selectivity, resistance to poisons, and high activity 
make molybdenum catalysts the preferred materials 
for a variety of commercial processes. Laboratory 
and pilot plant studies show promising results in 
many Other reactions. 

Molybdenum catalysts might be just the answer 
to your special needs. Why not give them a try! For 
data on the applications shown here write for our new 
bulletin “Molybdenum Catalysts.” 

Address: Climax Molybdenum Company, Depart- 
ment 26, 500 Fifth Avenue, New York 36, N. Y. 


MC 6-12 


Ethylene and propylene -> Dimers 
n- and ise-Olefins —-> Polymers 
Aromatics + Olefins —> Alkyl aromatics 
Catalysts: Reduced molybdenum oxides or metal molybdites 
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ANY WAY YOU 
MEASURE IT 


o- CAS 


| Sa a ! 
2 > 
| " 2 


TRETOLITE PERFORMANCE IS CONSISTENTLY SUPERIOR 


TRETOLITE COMPANY 


A DIVISION OF PETROLITE CORPORATION 


369 Marshall Avenue, St. Louis 19, Missouri 
5515 Telegraph Road, Los Angeles 22, California 


TRETOLITE'S CONSISTENTLY SUPERIOR PERFORMANCE IS 
AVAILABLE TO THE INDUSTRY IN PROBLEMS CONCERNING ... 


CORROSION 
EMULSIFICATION a BACTERIA 
(Secondary Recovery) 


Scale Preventives orrosion Inhibitors 


Domulsifers TRETOLITE SERVICE Bocterieide 
IS THE KEY TO SUPERIOR 
warer / MUD BLOCKS PERFORMANCE POLLUTION 


ASPHALT STRIPPING 


Production Stimulator : Water De-Ollers 


Asphalt Additive 
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STRENCTH | 
_— 


that matches the purpose 


THE BONNET FLANGES on the Type 950 Hancock Steel Gate Valve combine 


compactness with rugged strength where strength is needed most. Flange thick- 


ness and bolting provide sturdiness that can withstand more than ten times the 
rated pressure of the valve. Butting of the flange faces eliminates every possi 


bility of bending and distortion. 


In revalving old, or installing new process and power piping systems, the en- 
during strength of Type 950 Hancock Steel Gate Valves always proves there is 
no substitute for the economy of quality. Get complete facts. Phone your Indus- 
trial Supply Distributor today. 


HANEOCai Web. & 
A product of 


MANNING, MAXWELL & MOORE, INC. zx 


wee wt 


Watertown 72, Massachusetts Hel 
ell 


in Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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boost production 


with the Ljungstrom’ Aw Preheater 


of your units 
can do 


the 


work of 


HOW FAST IS “WRITE OFF’? Recover waste heat 
in most cases, the Liungstrom installation is quickly as combusti ais. ead stereliy on 
written off by increased capacity alone. Write-off time is S mbustion aly, anc you naturally gen- 
even less when the other Liungstrom advantages erate higher flame temperatures . . 
are considered — saves up to 20% of fuel costs ° 
permits more economical furnace design, heat-transfer rates — which means more 

with no need for convection surfaces 
burns many fuels you used to throw away . 
results in consistently higher through-put ; That’s why four of your present process- 

. and minimizes slag . , é . 

fer mass uoaiphete detail on whet the ing units can do the work of five with 
Liungstrom Air Preheater can do for you 
for an analysis of the heat recovery benefits zits ‘ 
attainable in fuel burning equipment unit’s output as much as 25%. One eastern 
call or write The Air Preheater Corporation 


, return it to the furnace 
. increase 


through-put. 


Ljungstrom Air Preheaters increasing each 


refinery increased the continuous capacity 


The Liungstrom operates on the continuous regenerative ofa pipe still from 16,000 to 18,000 20,000 
counterfiow principle. The heat transfer surfaces c : +. 2 . 

in the veter ect os heat accumulators. As the reter barrels a day —by modernizing and includ- 
revolves, the heat is transferred from P ‘ 

the waste gases to the incoming cold air. ing a Lj ungstrom., 


rs | | 1 : 60 East 42nd Street, New York 17, N. Y. 
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Deavitoh MS 


Ct 
Wa Lar 


DAVISON GIVES YOU HIGH ALUMINA CATALYST IN 
THE PARTICLE SIZE BEST SUITED FOR YOUR UNIT! 


Now Davison has taken the characteristics of High 
Alumina Catalyst and combined them with the proven 
HIGH ALUMINA M-S CATALYST PARTICLE SIZE DISTRIBUTION advantages of its 13% Alumina Catalyst. This gives 

The catalyst with @ minimum of fines . . . you, for the first time, High (25%) Alumina Catalyst 
Grade F-3-25 F-2-25 F-1-25 C-1-25 C-2-25 with all these qualities: 
Extra Fine inter- Coarse Extra 
Fine mediate Coarse @ Lower Stack Losses 
Size range by 


CAE: Wt. % @ Better Maintenance of Activity and Surface Area 


0-10 Microns 4 2 1 1 @ Narrow Particle Size Distribution 
0-20 Microns 9 4 2 2 5 ne P 
0-30 Micrens 16 " ‘ 5 @ High Attrition Resistance 
0-40 Microns 28 21 12 10 @ High Purity and Uniformity 
..- and a minimum of coarse particles 
Sieve analysis: For information on Davison High Alumina Catalyst see your 


wr. % Davison Representative or write. 
on 100 mesh 





(149 microns) 


on 140 mesh 
(104 microns) Progress i} Chemistry 
on 200 mesh 


(74 microns) DAVISON CHEMICAL COMPANY 


Division of W. R. Grace & Co 


Baltimore 3, Maryland 
Sales Offices: Chicage, lll.; Houston, Tex.; New York, N. Y.; Baltimore, Md 
o Chemical Company, Lid., Terente |, Onteric, Conade 


PRODUCERS OF : CATALYSTS, INGRGANIC ACIDS, SUPERPHOSPHATES, [RIPLE SUPERPHOSPHATES, PHOSPHATE ROCK, SILICA GELS AND SILICOFLUORIDES SOLE PRODUCERS OF DAVCO® GRANULATED FERTILIZERS, 
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For Real insurance Against 
Danger of Bursting Hose 


For general steam service Lronsides- 
Victor is widely accepted as the 
strongest, safest hose available. Its 
superiority is due to its construction. 

lronsides-Victor is braided with 
steel wire, bonded with rubber, and 
has an extra braid of glass cord for 
insulation and added strength. There 
is absolutely no cotton used in this 
hose. The tube is of a special com 
pound that resists very high tem- 
peratures even.up to 388° F 


QUAKER RUBBER CORPORATION 


Philadelphia 24, Pennsylvania 


For more date on advertised products, use Readers’ Service Cards, last page 


Because of its extra-tough, extra- 
thin wall construction, this hose is 
lighter, more flexible, and easier to 
handle than any other steam hose 

and it’s kink-proof. 

Ironsides-Victor is at least four 
times stronger than wrapped fabric 
steam hose, yet costs no more. For 
safe, efficient, economical service— 
specify lronsides. 

Available in I.D. sizes 42” to2'% 
in 25 and 50-ft. lengths, with inter- 


HK 


& POSTED COMmPamT mec 


”” 


locking, high pressure type couplings. 

We also manufacture a complete 
line of industrial rubber products: 
hose, belting, packing and moulded 
rubber of every construction for 
every need. Through your Quaker 
and Quaker Pioneer distributor our 
research and engineering services are 
always available to help you solve 
any industrial rubber problem. Write 
for free folder and name of nearest 
distributor. 


QUAKER PIONEER RUBBER MILLS 


San Francisco 7, California 
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STANDARDIZE ON THIS FITTING AND YOU'LL 
REDUCE INVENTORY...SAVE MONEY... 


it’s the NEW 5000 T 
KEY RETURN BEND FIT 


WITH HIGH DEGREE 
OF INTERCHANGEABILITY 


TWO SERIES: 
S50 and 1275 LBs. 
NINE FITTINGS 
im each series 


A TOTAL OF 18 FITTINGS, BUT REQUIRING 
ONLY 26 PARTS INSTEAD OF 72 


HEADING UP OPERATION 


Holding member and screw may be handled as a unit. S50 ib. and 1275 ib. series 


UNHEADING 

A slight loosening of the screw permits holding member and screw 
to be removed os a unit. The stem has been designed to withstand 
plug removal by striking with a hammer. 


SAFETY FEATURE 

Plug can be loosened before a holding member is disengaged, 
preventing the possibility of the plug blowing out of fitting os the 
result of build up of back pressure. 


DAMAGED PARTS 


lf threads become damaged or frozen, holding mechanism can be 
removed by turning the breech. 


STRESS DISTRIBUTION 

Elliptical crossovers in the 5000-type give a moximum uniform 
distribution of stress. Plug hole section will be more uniformly 
stressed because of the added support of the 360° projection 
immediately above the plug seat. 


METAL IN TENSION 
The tension load is evenly distributed throughout the 360° cir- 
cular projection. 


SHEAR 


The shear load is evenly distributed over 180°. 


BENDING 
No bending con occur in the holding member and the full 360° 
projection above the plug seat prevents bending of the lugs 


























product 


ey ad — 


7. 6CO008, @6440t1n 008 
CHICAGO « 
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a report trom 


the leader in the field of 


CATALYTIC REFORMING 
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MUCH HAS TRANSPIRED since Universal Oil Products 

Company announced in March, 1949, the availability of Platforming— 
the catalytic reforming process which pioneered the use of a platinum 
catalyst and which established catalytic reforming as one of the 

basic refining processes. Just seven months after this anriouncement, the 
first commercial unit was placed on stream. Since that time the process has 
received an unsurpassed acceptance throughout the world’s petroleum 
refining industry. 


The unprecendented recognition given to this catalytic reforming process 
is indicative of how well it has fulfilled the industry’s need for an 
economical and efficient method to up-grade low-quality napthas. 
Platforming’s adaptability is brought out in the sizes of the units 

which have been installed. With capacities ranging from 

500 to 29,000 barrels, the UOP Platforming process has proved 

to be an answer to refiners’ octane problems, no matter 

what the scope of their operations might be. 


Recognizing that the ever-increasing demands for higher octanes would 
place additional burdens on the petroleum refining industry, 
Universal continued its studies in catalytic reforming. The results of 

this work were announced last March, with the introduction of Rexforming. 


This newest catalytic reforming process will permit refiners to produce 
fuels of any useful octane rating, without limitations 

due to feed stocks. Laboratory and pilot plant 
tests have shown Rexforming to be capable of 
producing gasolines in excess of 100 clear octane 





Commercial acceptance of Rexforming has 

been immediate. Units are now being engineered UNIVERSAL 
and construction on these installations is OlL PRODUCTS 
scheduled to begin shortly. company 


The future for catalytic reforming is certainly 
one of continued growth and progress. It oe Meee NOD, 

is a future in which Universal Oil Products Oe AE, O.. G8. a 
Company will play a leading role. 


Universal Service 


Protects Your /nvesiment 
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19D octane old fo Tal 
Meck the Challenge 


QUALITY 
IMPROVEMENT 


The demand for higher octane gaso- 
line is increasing rapidly and it is 
only a matter of time until you will 
be faced with meeting the challenge 
of 100 octane (plus) gasoline. Our 
prediction is that it will be earlier 
than you think. 


Treco would like to help you, too! 
Get started now, in advance of com- 
petition. Call us to discuss your re- 
quirements. Remember . . . Treco 
designs, engineers and constructs — 
fast. 


TORONTO ry 
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Supplements Article 
On Ammonia Materials 
To Tue Eprror: 


Having had a long background in the 
design and operation of various ammonia 
synthesis processes, perhaps I may be able 
to contribute something to supplement the 
information in the article, ‘How to Choose 
Materials of Construction for Ammonia 
Synthesis,” in the June issue of PerroLeum 
REFINER. Actually, if there is an under- 
standing and an appreciation of the condi- 
tions of service, this isn’t too difficult. Most 
of the older literature should be disre- 
garded. 

As you stated, a cooling pass is generally 
used in the reactor units, and this is even 
so in the latest design of the Claude proc- 
ess, so that high temperature should not 
be a factor in the selection of the material 
for the reactor. Under 200 C, hydrogen 
attack does not occur at the pressures used 
in ammonia synthesis and, with a good 
reactor design, it should be possible to 
place the hand on the surface of the re- 
actor without a feeling of discomfort, Of 
course, this is not the case adjacent to the 
gas exit connection. The problem, there- 
fore, is simply a matter of selecting for 
strength properties, depending upon the 
operating pressure, At one time it was 
considered necessary to use a . 
vanadium steel (342% Cr. 0.18% V), 
better, but this specific ation was dis« ADK 
years ago. 

Where temperatures are at the maxi- 
mum, 450 to 600 C, in the catalyst car- 
tridge, the material problem is of a differ- 
ent nature. Here, 
insignificant, hydrogen and ammonia are 


the bad actors. It is questionable whether | 


molecular nitrogen causes trouble but the 
conditions are ideal for nitriding by am- 
monia. A straight 6 percent chrome steel 
will become as brittle as glass in a very 
short time. Where conditions are relatively 
mild, such as at 450 C. and 5000 psi, even 
low carbon steel has given reasonably good 
service, With the higher pressure processes, 
however, it is advisable to use the higher 
alloy steels for the catalyst cartridge. Cop- 
per, as was indicated, is good where it can 
be used but it must be thoroughly de- 
oxidized. 


Carbon steel high pressure tubing of a 
weldable quality is adequate in most cases, 
if the temperature does not exceed 200°, 
and up to 300° a 1 percent chrome steel, 
SAE 6120, will suffice. Wherever possible, 
tubing should be welded rather than using 
a gasketed joint because every 
potential source of leakage 


joint 18 a 


Fatigue failures are the result of pressure 
fluctuations and the number of cycles and 
are usually confined to the compression 
equipment. As a rule, very little trouble 
from this source is experienced under 5000 
psi but at higher pressures, where the stress 
is often increased, more should 
be used in designing to eliminate stress 
raisers. For this reason welding should be 
avoided because it is almost impossible to 
tell where there is a slight flaw which may 
point of stress concentration. This 
may sound contradictory to the statement 
in the preceding paragraph but pressure 
variations after the discharge of a com- 
pressor are so small as to be insignificant 
Perhaps 90 percent of the welds in tubing 
would fail in a matter of hours if they 
were subjected to the pressure changes that 


range care 


be a 
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When coke is stubborn — 


oo te 
¢ LAGONDA 


he 





For tubes of wide tolerance — the 
Long-Surface Swing Frame head. 


For tough, uneven coke 
H-2 head. 


the Type 








FOR CONDENSERS AND HEAT EXCHANGERS 


Direct-drive air or steam driven 
cleaner with long shaft, the motor 
supported outside the tube by over- 
head pipe. Motor has trigger control. 
Also available with electric motor. 
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STEAM TURBINES © MOTORS © GENERATORS © OL AL RATING HEATERS © LEC TORS © LOMBENSERS © CEMENT UGAL COMPRESSORS + (uURBOCHAEGE ES 


The famous Lagonda 1100 Series 
refinery motor, with Type UO cutter 
head. A widely used combination 


Occasionally you run into a brand 
of coke that laughs at everything 
you've got in cleaning equipment. 
Something different is indicated, 
and often that something is a 


change to Lagonda 1100 Series 


cleaners armed with a tough-slug- 
ging Lagonda head selected on the 
basis of Lagonda “know-how”— 
usually a pretty successful combi- 
nation, and certainly worth trying 
when the time-out bill is climbing. 
Lagonda cleaners have been on the 
job ever since the first still started 
up, and Lagonda engineers are vet- 
erans of many a tough coke battle. 
This experience is at your service. 
Phone your local Lagonda man, or 
write Elliott Company, Springfield, 
Ohio. Try Lagonda—it may well be 


the right answer. 


( 


v4 
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| The Mail Box ... 


occur in a compressor cylinder but they 

would be good indefinitely at constant pres- 

sure 

Much more could be said on this sub- 

ject but it sounds simple, doesn’t it? 
Walter Coopey 
Engineering Consultant 

Charleston, W. Va 


Response by Authors 


The comments of M. Coopey provide a 
valuable supplement to our article on ma- 
terials for ammonia synthesis. The intro- 

| duction of the cooling pass next to the 
reactor shell in the latest design for the 
Claude process cylinders should eliminate 
the necessity for the nickel-rich iron-chro- 
mium-tungsten alloy previously used. 
Straight 6-percent chromium steel will 
become embrittled at 590 C. in the absence 
of nitrogen or ammonia. The addition of 
molybdenum reduces this tendency. De- 
veloping the complete glass brittleness Mr. 
Coopey mentions, of course, depends on 
the thickness of the metal, and the tem- 
perature and pressure involved. The hard 
brittle nitride layer provides somewhat of 
a barrier to the further inward diffusion 


ee of nitrogen 
a> er io Seceo We have heard of the use of low carbon 
steel at 5000 psi and 450 C, We are also 


aware of it having failed miserably under 
these conditions. Shell reports failure at 


where 40 steel diamonds 600 psi. H, partial pressure and 315 C.; 


M. W. Kellogg at 225 psi and 385 C. As 
Mr. Coopey says, it is advisable to use the 


8rip every foot higher alloy steels for the catalyst cartridge 
4 z The suggestion of using low carbon or 
Men and rolling equipment move | one percent chromium steel tubing in ap- 


| propriate conditions is well taken. Oper- 


safely —without danger of slipping —over economical ators will heartily agree with the warning 
SuPER-DIAMOND floor plate. Every single diamond about flanged joints leaking, and the de- 


sirability of welding. We would add that 


—~ 40 of them toa step—guards constantly against skids brazed joints are also used, and they solve 
the problem nicely where it is desired to 


and slips. join steel to copper. 
. ° ° ° ° | We agree that most fatigue failures oc- 
Easy to fabricate and install, this non-directional cur in components of the compression 
pattern rolled-steel floor plate provides low-cost safety | equipment, but would reiterate our sugges- 


tions on the use of damping devices anchor- 


and rugged durability. SuPER-DIAMOND floor plate | ing piping and high quality welding beyond 
the compressors. 


won’t trap dirt—cleans and drains quickly —gives many William G. Dudley and 
years of dependable safety under the heaviest indus- | > 


trial loads. ; | Articles Invaluable 
Mail the coupon below for information on this low- To the Editor: 


cost, long-lasting rolled-steel floor plate. Would you please send 15 reprints of 


your article on “Maintenance” as pub- 
| lished in the March issue of Petroleum 


REFINER. These articles are invaluable 
| and we intend to give a copy to each of 
our maintenance engineers, zone engineers 
and general foremen. 
J. L. Huggett 
General Superintendent 
By: E. E. Dauphinee 


i L @e« EL FLOOR PLATE | |mpcrial Oil Limited 











Sarnia, Ontario 
“The diamond in the rough . . .a gem of a flooring.” a fi Jeb 
ALAN WOOD STEEL COMPANY ee Wh ee ae ee 


Conshohocken, Pa. water and grease raise | You are to be congratulated on the 

Please send A.W. Surer-Diamonn Booklet 81-27 special problems of slip- very fine job you did on the motor fuel 
ping accidents, wesuggest | . . 

Name s : a check on the special symposium in your April issue. I think the 

Tithe qualities of A.W. ALGRIP | series did an excellent job in summarizing 

Suiiae ; ... the world’s only abra- the major trends in the motor fuel field. 
sive rolled steel flooring. Henry Groppe, 

Address =r Assistant Director, 

City ‘Sone State Research-Development 


Other products: A.W. ALGRIP Abrasive Rolled Stee! Floor Plate—Plates—Sheets . Monsanto Chemical Company, 
—Strip—(Alloy and Special Grades) Texas City, Texas 
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Tor || ety lemperaliire and 
Deraling Condilion 


Through the years Detrick engineers have been called 
upon to develop constructions that effectively meet every 
combination of conditions in heat enclosures. 











In catalyst regenerators the abrasion must be consid- 
ered together with low heat loss and gas tightness. 


In boilers a heavier construction is necessary in the 
combustion area than in the upper areas. Detrick supplies 
the proper combination of design and materials to meet 
the conditions. 








The contours and tube hangers in oil heaters present 
particular problems that have been handled by supported 
construction which takes the load off of refractories. 


Sound engineering principles are demonstrated by the 
adaptability of Detrick constructions. For instance the 
Thermolayer construction is especially economical to apply 
to steel casings regardless of contour. It provides a re- 
fractory face backed by insulation and a poured layer 
which improves gas tightness. 


If you have any problem involving heat enclosure get 





the benefit of Detrick's long engineering experience. 


M. H. DETRICK COMPANY 
111 W. Washington Street « Chicago 2, lilinois 








ff wer 








Thermolayer construction permits assembly in the shop. 
Complete unit can be shipped to operating location. 


SEND FOR BOOKLET 
A complete story of the development of the art 


of enclosing heat is included in the new book- | i A T e ie] Cc L oO Sg wu Fe e ay 


let entitled "HEAT ENCLOSURE METHODS 
BY DETRICK.” 
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PERFORMANCE RECORD of these tubes under actual operating conditions is now a part of Anaconda’s extensive collection of case histories. 


Use of Anaconda Cupro Nickel, 10%-755 Tubes 
in Texas refinery may answer your tube problem 


Imagine a collection of tube perform- 
ance case histories that can answer many 
of the corrosion problems you face! 

Our files bulge with such a collec- 
tion, Here is experience accumulated 
over almost a century. Here are de- 
tailed records of tube performance 
under hundreds of actual operating 
conditions. 

We can put the information in these 
files to work for you at once--to help 
you select the one best alloy for 
your job, 

Here's a case history we are now 
adding—the use of ANACONDA Cupro 
Nickel, 10%-755* Tubes in the Port 
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Neches Refinery of a major oil producer, 
These tubes—in use two years cool 
heavy gas oil in an Alco Exchanger on 
a Crude Pipe Still Unit. Gas oil at 
about 500° F.—mildly corrosive—comes 
in contact with the outside of these 
tubes. Brackish river water —with a 
high salt content — circulates through 
the tubes. Yet the tubes show no sign 
of corrosion. 
CUPRO NICKEL, 10°%-755 resists corro- 
sion almost as well as Cupro Nickel, 
30% -702; yet it costs much less. Pol- 
luted sea water and sea water with 
entrained air—even at relatively high 
velocity—have little effect on this alloy. 


Help for your tube problem. No one 
tube alloy serves best under all con- 
ditions. Your problem is one of choos- 
ing the right alloy for the job. Let 
Anaconda'’s Technical Department 
help you, Write, outlining your operat- 
ing conditions, to Dept. TD, The 
American Brass Company, Waterbury 
20, Conn. In Canada: Anaconda Amer- 
ican Brass Ltd., New Toronto, Ont 


*l).8. Patent No. 2,074,604 54108 


ANACONDA 
Tubes and Plates 
for Condensers and Heat Exchangers 
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Recent moves by oil companies in field of atomic energy bid for some of 
glamour enjoyed by atomic power for generating electricity. Oil's approach is 
atomic radiation as processing tool to promote chemical reactions. Two such ap- 
proaches have been announced: Esso is studying the use of radioactive cobalt; 
Atlantic and Shell are toying with electron accelerators, 


Shell’s van de Graaff accelerator, just purchased, is largest atom smasher in entire 
industry. It will be used to study effects of radiation on fuels, lubricants, plastics 
and other oil-deterived products. It’s actually the second bought by Shell—first one 
being used in exploration research to study age of rocks. As a research tool, insur- 
ance companies do not classify the work as hazardous, 


Atlantic sees great promise for its accelerator (termed an “electronic gun”), in re- 
forming hydrocarbons for high-octane fuecls—possibly five years off, Company's 
researchers have already produced hydrazine from ammonia with it, though yields 
have been very low. 


These activities are just small part of what is being spent for atomic energy research, 
which can now be classified as “big business.” Best estimate of such research costs 
to manufacturers, electric power companies, research institutions and other non- 
government organizations is $300 million in the next four years, 


-o- 


Giant new construction barge illustrates why smaller operators whose proto- 
types built U. S. drilling-producing industry are being virtually excluded from pio- 
neering operations in offshore waters, which demand big companies, big money, big 
tools. Early this month Humble was to launch barge equipped with crane capable 
of picking up third of drilling rig at one time, Unit is 90 feet wide by 300 long by 
20 deep and is equipped with two revolving cranes, one of 250-ton capacity and 
other of 40 tons, Equipment includes helicopter landing deck, living quarters for 58 
men and eight 10,000-pound anchors to hold barge in position, 


-o- 


Army engineers’ impending study of hurricanes is partly result of long demands 
by Gulf Coast operators, both on shore and off shore. Oil industry has long pointed 
out need for more radar, weather ship in Gulf. Engineers will start on East Coast 


Independent gas producers’ chances of escaping shackles of FPC regulation 
will be jeopardized by high-pressure drive upon Senators up for election, especially 
those in consumer states. Opponents of legislation will also attempt to amend bill 
in Senate, thus forcing it back into House, where it might be beaten on next ballot 
First time it squeaked through by only six votes 


Encouraging aspect of present situation is that nation’s press is not fighting it. Kerr 
Bill of 1950 was literally drowned in printer’s ink 


ain 


Trend for refineries is towards total purchased electric power, when reliable 
source is available. New refineries, with coking facilities, have added incentive to 
make outside purchases because they can frequently make deals with their coke 
New refinery being built by Tide Water in Delaware is example of such a deal 


-e- 


CIO oil union is employing reverse, hat-in-hand technique in impending cam- 
paign to organize professional and technical people. Union has always approached 
each new unorganized element with confidence that it is needed and with neatly 
packaged sales pitch. But this time President Jack Knight is acting like a man whose 
inferiority complex is showing. Committee named to study problem of organizing 
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professional and technical groups will “throw away the book . . . ,” he said, “as regards 
to our past ideas and practices in union organization. Our purpose is to determine 
if either or both these groups desire organization of any sort within the near 
future; if so, what sort of organization they desire, and what sort of contracts they 
want, giving what sort of protection.” 


Meanwhile, union was grasping for another plum with aggressiveness more in keep- 
ing with its apparent determination to be one of most militant units in impending 
merger of all CIO and AFL units. To AFL chemical workers meeting in St. Louis, 
Knight’s OCAW proposed merger talks preceding wedding of big unions. OCAW 
has more than 175,000 members, AFL 69,500. 


~e- 


Things are looking up for jet fuels. Capital Airlines is tremendously pleased 
with public acceptance of its first turbo-prop flights. Load factors rose 80 percent 
after inauguration in July. Capital believes that sustaining of these high load fac- 
tors means public is attracted by lack of vibration and noise exclusive with turbine 
powered planes, rather than just novelty of jet flight. 


-e- 


Industry is not giving up idea that some atomic attack protection is possible, 
though word from some government quarters is that present H, bombs are all- 
powerful, Question is not “whether or not” but actually how much money should 
be spent for how much protection. However, it is still true that attempts to pro- 
vide protection for all of country’s industrial establishments is far too costly to be 
undertaken, 

~@- 


Texas-Louisiana tidelands operations must now share interest with California, 
where marine areas were opened when governor signed Tidelands Act. State Lands 
Commission quickly authorized staff to advertise for bids on offshore parcel west of 
Newport Beach, which is being drained by nearby on-shore operations. 


Development of new area will be comparatively slow procedure because of greater 
water depths. California Standard will pay $5 million for drilling barge, whereas 
CATC group (Continental, Atlantic, Tide Water, Cities Service) paid only $1.5 
million for self-contained platform that got an oil well in 97 feet of water recently 
off Louisiana. California Standard barge will be able to drill in 100-150 feet of water. 


-e- 


Heightened efficiency is slow-but-sure process of minimizing air pollution. 
Already successfully employed on West Coast is an oxidation promoting catalyst 
which attains complete combustion. This eliminates many objectionable exhaust 
constituents while simultaneously increasing potential heat recovery. 


Beyond blueprint stage is idea of equipping autos with valves that will shut off 
flow of raw gasoline through carburetor and engine when foot accelerator is re- 
leased. Device is primarily intended to reduce vapors of partly combusted fuel ex- 
hausted by decelerating engines, but may also result in increased gasoline mileage. 


Guaranteed annual wage plan could cost as much as 66 percent of payroll. 
This is finding in study at Northwestern University. Actual employment records 
of 31 production plans for last ten years were used. 


aio 


Refining industry profits for first quarter were $756 million before taxes, as 
compared with $735 million for the same period last year. FTC figures show $575- 
million net for first quarter, compared with $543 million for 1954 period. 

















SIX DAYS OF DOWNTIME SAVED 


Refinery tower cleaned chemically by Dowell in only eight hours... 
a six-day saving over mechanical methods! 


A refinery operator had to shut down his H,S stripper bubble 
cap tower every two months to remove an oily carbonate 
scale. Each shutdown took seven days, because of the 
mechanical cleaning methods used, and even then the tower 
was not thoroughly cleaned. 

Dowell engineers were asked to tackle the problem. They 
cleaned the tower in just eight hours, using chemical solvents. 
Visual inspection showed the tower to be free of scale with 
all loose deposits washed from the caps and trays. The 
operator of this refinery was so impressed that he adopted a 
regular schedule of Dowell chemical cleaning. 


Dowell chemical cleaning methods are designed to reduce 
costly downtime, because solvents are introduced through 
regular connections, keeping dismantling at a minimum 
Liquid solvents can go wherever gases or condensates flow 
to clean angles, bends and other irregular surfaces inacces 
sible to mechanical methods 
You can help to Maintain Maximum operating efficiency in 
you! plant by arranging for a regular program of Dowell 
chemical cleaning. For full information, call your nearest 
Dowell office, or write Dowell Incorporated, Tulsa 1, 
Oklahoma, Department 1-3] 


chemical cleaning service for industry <a 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 
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necessary. 


Get the cost-cutting facts 
NOW ..+ New 8-page Bulletin 
8-111 shows how you get mainte- 
nance-free sealing that 
slashes fivid mixing cost to a new 
low. Send also for LIGHTNIN Mixer 
catalogs listed here. Free—no obli- 
gation, Just check data you want, 
tear ovt and mail to us today with 
your name and company address. 
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CARTRIDGE SEAL takes the place of 
@ mixer stuffing box . . 
attention . 
in tank... 
for easy, rapid replacement if ever 








Mix fluids in big tanks 
at lower cost than ever before 
with new quick-change rotary seal 


What do you spend yearly to main- 
tain the stuffing boxes on your side 
entering mixers? 

That's a rough measure of what 
you can save by using LIGHTNIN Mix- 
ers equipped with new LIGHTNIN car- 
tridge-type rotary mechanical seals. 

Here’s why you can begin right 
now to revolutionize your mainte- 
nance picture with this amazing new 
mixer seal: 


1. You eliminate “nursing” and peri- 
odic repacking of mixer stuffing 


(C) 8111 


really 
tory Mixers 


LUGHTNIN = Rotary 
Mechanical Seals 


(C] DH-50 and DH-5! Labora- 


(CJ 8-102 Top Entering Mixers 
(turbine and paddle types) 


(1) 8-103 Top Entering Mixers 
(propeller types) 


MIXING EQUIPMENT Co., Inc., 164-j Mt. Read Bivd., Rochester 11, N.Y. 
In Canada: Greey Mixing Equipment, Lid., 100 Miranda Ave., Toronto 10, Ont. 


boxes. The LIGHTNIN Seal gives 
leakproof operation—for years, 
under most conditions — without 
attention of any kind. 


2. You can replace a LIGHTNIN Seal 
whenever necessary—in minutes. 
Without draining the tank. With- 
out dismantling or demounting 
the mixer. And without special skill. 


You can get LIGHTNIN Seals now 
on all LIGHTNIN Mixers. You can get 
quick delivery from stock, any time, 


([] 8-104 Side Entering Mixers 
() 8-107 Mixing Data Sheet 


() 8-108 Portable Mixers (elec- 
tric and air driven) 


(] 8-110 Condensed Catalog 
(complete line) 
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YOU HARDLY EVER need to 
change a LIGHTNIN Seal. But if 
you do, it’s simple—even with the 
tank full. Mixer remains on the 
tonk... 
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MIXER SHUTOFF closes like oa 
valve to keep liquid in the tank 
while seal is being changed. No 
need to drain the tank. 
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CARTRIDGE SEAL slides off shaft, 
which uncouples to permit removal. 
New seal cartridge goes in its 
place. Taper on shoft insures cor- 
rect lig 7 when rec at, 
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on a wide range of seal types, in ma- 
terials to suit your conditions. 

Already, oil companies using 
LIGHTNIN Seals report maintenance 
savings running into many thous- 
ands of dollars yearly. 

Your LIGHTNIN Mixer representa- 
tive can give you the full story —show 
you how much you can save. Call him 
today. You'll find his name in your 
copy of Refinery Catalog. Or get the 
facts by mail: Send the coupon for 8- 
page, fully illustrated Bulletin B-111. 


“Lohtainr © 
MIXES 


MIXCO fluid mixing specialists 
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Running a 25-Year-Old Process? 


PARDON US for being nostalgic but when Septem- 
ber rolls around each year, we count up the years that 
we've published our special Process Issue. We calcu- 
lated this issue is our eighteenth, though it was actually 
born in 1932 (we had to skip a few years during the 
war because of national security). We are indebted to 
Standard Oil Company (Indiana) for reminding us of 
another birthday—a process that is now 25 years old. 

And indeed it is a rare process in the ever-advancing 
oil industry that can observe its twenty-fifth anniver- 
sary “on stream” and be more important than ever. 

The process is “delayed coking.” It was developed by 
Standard Oil Company (Indiana) scientists for heavy 
residual oils and first put into commercial operation 
in mid-August of 1930. 

The process still accounts for nearly three-fourths of 
the nation’s oil coking capacity. 

Admittedly, the process got a few breaks. It was just 
what the doctor (of science) ordered when the diesel 
locomotive came along and put the oil-burning steam 
locomotive out of business. It also turned out to be the 
process needed when gasoline octane numbers began 
jumping and giant catalytic cracking units began call- 
ing for feed. 

In addition to several delayed coking units built 
recently by various refiners, American Oil Company 
has announced beginning of construction of a delayed 
coker at its new refinery near Yorktown, Va. Amoco 
is an eastern subsidiary of Standard Oil Company 
(Indiana 


Dr. Robert E. Wilson, now chairman of the board 
and chief executive of Standard Oil, was the inventor 
of delayed coking. He had joined the company in 1922 
as assistant director of research. He and his fellow 
scientists decided that the traditional shell-still coking 
process must go. It used too much fuel; it ran up big 
repair bills; and removing the coke from the stills was 
a hot and dirty job for the workmen 

The patent for the delayed coking process—one of 
more than 90 patents issued to Dr. Wilson—was filed 
Decemebr 31, 1928. He became assistant to the vice 
president in charge of manufacturing in 1929, and was 
made director and vice president in charge of research 
and development in 1931. He has been board chair- 
man since 1945, 

Several others who worked on the development of 
the commercial process with Dr, Wilson are still with 
Standard Oil. They literally sat up nights with the first 
+50 barrels-a-day test unit 

They include: Dr. W. H. Bahlke, research coordi 
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nator at the Whiting Research Laboratory; F. V 
Grimm, superintendent of the heavy oils division at the 
Whiting refinery; W. B. Mathews, coordinator of en- 
gineering in the general office of the manufacturing 
department at Chicago. 

Also H. B. Schnetzler, general superintendent of the 
company’s Neodesha, Kan., refinery; Dr. Ernest W 
Thiele, associate director of research stationed at the 
Whiting Research Laboratory; George W. Watts, di- 
rector of engineering and engineering research, and 
Dr. R. R. Wilson, superintendent of the asphalt divi- 
sion at the Whiting refinery 


The story of the development runs bricfly like this 
In the latter part of 1926, a large surplus of heavy 
reduced crude oil was about to develop at Whiting 
Good business required finding a way to turn it into 
more usable—more salable—material. 

Coking had been an important process in petroleum 
refining for a number of years. Gas oil, suitable for 
cracking into higher-o« tane gasoline, was produced as 
the coke formed. A higher gasoline yield from a barrel 
of crude oil was the result 

However, the shell stills of that day glowed on the 
bottom at a red heat during the last part of the run of 
a batch of coke and were difficult to control, After the 
volatile material was driven off, the coke was left hard 
and dry—and hot. Before the still could be used again 
men had to go inside the shell with pickaxes and hack 
out the coke 

Dr. Wilson and others got together and said this was 
no way to do business. “Let’s find an easier way to do 
it,” they agreed, They considered at least 20 different 
possible ways and tried out many of them in the 
laboratory. However, the delayed coking idea was cde 
veloped largely on the basis of theory, and had to be 
tested on a fairly large scale 

Calculations indicated that the application of sufh 
cient heat would coke residual fuel oil. The question 
to be settled was whether enough heat could be intro 
duced without coking in the heater tubes. Accordingly 
work was immediately started on a semi-works unit 
with a design capacity of twenty barrels an hour but 
with only a single coke drum. Much of the equipment 
for this unit was secondhand, The Burton cracking 
stills—then just going out of use—-provided condensers 
product tanks, a coke drum, and even a furnace shell 

Only one or two runs of the semi-works plant were 
required to indicate that the process was very promising 

Instead of coking batch by bat h, the delayed coking 
process also made it possible to operate continuously 


The new process now 2) vears in operation proved 











Oil burner ignition failures can be curbed 


with this ASHLESS: heating oil additive 


YOU CAN now use a single additive 
to do two important jobs, 

As a stabilizer and dispersant, Du 
Pont Fuel Oil Additive No. 2 does 
a highly efficient job of preventing 
sludge formations that cause filter 
fouling and nozzle plugging. 

IN ADDITION, it offers an impor- 
tant plus value by minimizing igni- 
tion failures. How? 

, Being a nonmetallic ashless additive, 
it does not leave a metallic ash deposit 
which can foul the operation of the 
electrical system. Thus, it helps to 
eliminate many of the service calls that 
cost your distributors time and money 
++. and even loss of business through 
customer dissatisfaction. 


Many other advantages 
Added to freshly prepared stocks at 
the refinery, FOA-2 retards the for- 
mation of insoluble residues during 





storage ... keeps oil free flowing and 
clean burning. Too, it reduces the 
particle size of any residues that are 
formed ... helps clean out sludge de- 
posits that clog burner filters, screens 
and nozzles. 


Holds customers 

Du Pont FOA-2 can help you stimulate 
consumer preference for oil heat. It 
reduces need for service—helps pro- 
vide clean, economical heat. It helps 
your distributors curb costly, sludge- 
caused service calls. And it has no 
harmful side effects. 


Refining flexibility 
With this stabilizer-dispersant you can 
blend cat-cracked and straight-run 
products to gain manufacturing flexi- 
bility for varying seasonal demands. 
You can also use it to upgrade stocks 
for increase of yield of domestic heat- 


Petroleum Chemicals 


ing oils. In this way, you can release 
straight-run stocks for premium diesel 
fuel or catalytic-cracking charge stock. 
FOA-2 is effective in diesel fuels, too, 
for relieving filter-plugging and in- 
jector-sticking problems. 

Because it is effective in small con- 
centrations, FOA-2 is economical. To 
find out how much it can do for you 
and exactly how little it costs, contact 
your DuPont Petroleum Chemicals 
Division representative or regional 
office. 


GU PONT 


"16 wh Pat Oh 
Better Things for Better Living 
«+ « through Chemistry 


E. |. DUPONT DE NEMOURS & COMPANY [INC.) 
Petroleum Chemicals Division * Wilmington 98, Delaware 





Offices: 


NEW YORK, N. ¥.—1270 Ave. of the Americas 
Regional CHICAGO, ILL.—8 Se. Michigan Ave 

TULSA, OKLA.—P.O. Box 730 

HOUSTON, TEXAS—705 Bank of Commerce Bidg 

LOS ANGELES, CALIF.—612 So. Flower St 


Phone COlumbus 5-2342 
Phone RAndolph 6-8630 


Phone LUther 5-5578 
Phone CApito! 5-115! 
Phone MAdison 5-1691 


IN CANADA; Du Pont Company of Conado Limited—Petroleum Chemicals Division —80 Richmond Street West, Toronto 1, Ontario 





OTHER COUNTRIES: Petroleum Chemicals Export—Nemours Bidg., 6539 Wilmington 98, Deloware 


112 For more data on advertised products, use Readers’ Service Cards, last page. 
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to be easier on workmen, made increased production 
possible at lower cost, and brought other advantages 
as well, 

It is a pity that during the 25th anniversary of de- 
layed coking Indiana should suffer the recent loss at 
Whiting; but this untimely accident takes nothing away 
from the brilliance of this company’s achievements with 
delayed coking. 

Perroteum REFINER wishes to congratulate Stand- 
ard of Indiana on the twenty-fifth birthday of delayed 
coking and at the same time thank all companies for 
their contributions to our annual September Process 
Issue. 


PETROLEUM REFINER is 
pleased to announce that Tom 
Ponder, an engincer-writer 
with wide experience in the 
field, joined its staff on September | as Petrochemicals 
Editor. 

Ponder, a graduate of the University of Arkansas 


Tom Ponder 
Joins PR Staff 


(B.S. in Chemical Engineering, 1948) is not a new- 
comer to the ranks of Gulf Pub- 
lishing Company, he having been 
engaged at one time in the com- 
pany’s market research activities. 
Since then he has been with The 
Lummus Company where he has 
been a project engineer in charge 
of project development and esti- 
mating. His work there, while 
dealing chiefly with petrochemi- 
cal plants, has also included proj- 
ect construction and planning 
and scheduling, fabricator quota- 

tion evaluation and equipment selection and applica- 

tion, plant design and layout, preparation of mechani- 
cal specifications, etc. He was assistant project engincer 
on both Shell Chemical Company’s epon resin and 
bis-phenol plants. Before, he had served Foster Wheeler 

Corporation in project engineering for Dow Chemi- 

cal’s ethylene plant, Shell Oil’s aromatics concentra- 

tion unit, Deere & Company’s ammonia plant and 

Humble Oil & Refining Company’s distillation unit 

and hydroforming unit at Baytown. From 1948-51 he 

was a process and project engineer for Columbia- 

Southern Corporation 

Ponder will succeed Don Rawlings who has resigned 
to join Howe-Baker Corporation. 

“A studious sort of person who is precise to the last 
detail, Tom is a fine addition to our staff,” Publisher 
R. L. Dudley declared. “He has a good scientific mind, 
sufficiently curious to make him an alert editorial man 
From his wide circle of friends in the industry we 
bespeak in his behalf the fullest cooperation. We can 
promise in return that industry will always find Tom 
most helpful in his new capacity.” 
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IN THE MONTH ahead, the 
refining group will be called 


Your Part In 
Oil's Own Week 


upon to join spokesmen for 
other branches of the oil busi- 
ness in promoting Oil Progress Week, October 9-15 
Committees will have to be manned, talks prepared, 
a big one, and some people may wonder if it is getting 
exhibits scheduled, appointments made. The job will be 
them anywhere. It is, according to a recent poll of Sun 
Oil Company employes, 

The survey revealed that 90 percent of the em- 
ployes interviewed thought Oil Progress Week was 
worthwhile from their own point of view——that they 
learned a great deal about their industry and company, 
that it was “good public relations” for the industry, 
and that it contributed to their job security, In reply 
to one question, 80 percent of those interviewed said 
they thought Oil Progress Week was “worth all the 
time, money and effort that went into it.” 

Oil Progress Week is a device which offers oppor- 
tunity for widespread community level participation 
there is something for everyone to do If you can not 
make a speech, you can arrange a film showing for 
your church club, or arrange for an Oil Progres; Week 
placard in your grocer’s window, The oil refinery 
worker, as well as the big company executive, can play 
a part. And the role he plays is as much for his own 
sake as for his company or the industry 


RECENT high level refining 
operations pushed distillate fuel 
oil supplies toward undesirable 


Heating Oils 
Near Excess 

quantities, and if allowed to 
continue heating oil could become burdensome before 
winter begins 

During July, U. S. refineries set a new all-time 
record by processing an average of 7,599,000 barrels of 
crude per day. That was 90,000 barrels a day greater 
than June’s rate, and 50,000 more than the previous 
monthly peak hit in February. 

Distillate stocks reached a seasonal high of just 
under 125 million barrels according to the latest in- 
ventory of August 19. That level was not reached last 
year until a month later, so there is every likelihood of 
bulging tanks by November. 

Present heating oil inventories are 13% million bar- 
rels greater than they were at the same time in 1954, 
and just 14 million short of the all-time peak. Since the 
end of March, 62'4% million barrels have been added 
to stocks, while 50 million were tanked in the same 
period of last year. 

Recent weeks have seen some decline in refinery 
thruput rates, and the resulting reduction in distillate 
production was encouraging 

High demand has kept record gasoline output from 
creating excessive stock accumulations. Motor fuel in 
ventorics on August 19 totaled 155% million barrels 
which was only 2 million more than was held a year 
earlier. If supplies can be further lowered until the 
end of September, that product can enter the build-up 
season in good shape 
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Samples for analysis at Ethyl Research Laboratories are taken 
directly from the pilot plant of the reformate process developer. 


New catalytic reformates 
road-tested by Ethyl Research 





In choosing one of the important new reform- 
ing processes, or in planning the over-all re- 
finery operations once the plant is on stream, 
it is vital to know how the reformate will 
behave in the gasoline to be marketed. 


That’s where we can help you. Ethyl’s Re- 
finery Technology group in Detroit, working 
closely with the developers of these new proc- 
esses, has prepared several reports on road 
antiknock behavior of reformates. And more 
reports are in process. 


Each of these Ethyl reports is based on 
evaluation of reformate samples from com- 
mercial units or from the developer’s pilot 
plant. We blend the new reformates with typi- 
cal refinery base stocks—straight-run, catalyt- 
ically cracked, and thermally cracked naph- 
thas—to produce typical gasolines. ““Ethyl’’ 
antiknock compound is then added, and the 
gasolines are road-tested on chassis dyna- 
mometers in our controlled-weather rooms. 


Finally, all the information is collected, 
evaluated and submitted for approval to the 
developer of the process. 


Reporting to the industry on the behavior 
of catalytic reformates is another example of 
how Ethy] is helping serve your needs. 


If you have a problem in octane improve- 
ment, get in touch with your local Ethyl Re- 
finery Technologist. He’ll be glad to work 
with you. 


ETHYL CORPORATION 


Research Laboratories 


1600 West Eight Mile Road, Ferndale 20, Michigan 
2600 Cajon Road, San Bernardino, California 





















' 


Final report on a new reformate process is presented to customer by Ethyl! Fuel Technologist Alon Cole. This and 
other Ethyl Research reports are available to you through the Ethy! Refinery Technologist in your area 


Reformates are blended with various runs of Road testing is performed with various gasoline stocks in Ethyl’s 
gasoline and tested by Ethyl technicians. highly instrumented controlled-weather rooms 











= Are you paying too much for your electricity? 








| you getting the most for money expended on purchased power? 





How To Stretch Your Power Dollar 


Luther W. Davis 


Power Cost Consultant 
Dallas 


PowkR CONSUMERS pay out mil- 
lions of dollars needlessly each year. 

Are you paying too much for your 
electricity? Are you getting the most 
for money expended on purchased 
power? 

The oil industry, by and large, does 
a topnotch job of turning out goods 
and services. Why, when the same 
management skills are involved, is the 
power service function so often neg- 
lected? The answer seems to lie in a 
lack of awareness of the profit poten- 
tials of the power services. 

It would be impossible to discuss 
even a fraction of the many ways of 
reducing power costs here, so only 
some of the basic principles will be 
touched. 

What happens when sound man- 
agerial principles and wise power- 
purchasing policies are put to work? 
Examples of the resulting benefits are 


legion and actual cases could be cited 
endlessly. 

Here are typical cases, selected be- 
cause they show, in various ways, the 
application of some of the principles 
to be discussed. The cases are real, 
and so are the profits. 

© QOil company being billed on a 
special electric rate negotiated several 
years ago. By changing to one of three 
standard wholesale rates used gener- 
ally elsewhere by the utility, the com- 
pany had a reduction of 12 percent 
in power costs. 

© Oil company’s entire power re- 
quirements metered and billed on 
generally applicable rate schedule. In- 
vestigation revealed that 75 percent of 
the consumption was in equipment 
qualifying for a lower rate classifica- 
tion, Therefore, services were sepa- 
rated and metered and billed at two 
points for a recurring annual reduc- 
tion of about 8 percent in power costs. 

@ Oil consumer billed on a general 
power contract rate and the net cost 
was less than | cent per KWH. It was 


that one of the 
rider provisions was not being applied 
correctly. The proper application of 
all provisions of the rate, approved by 
the State Commission, resulted in a 


discovered contract 


reduction of a monthly power bill 
from $845.11 to $776.09. 

®@ Oil company owned transformer 
and was being billed on a rate struc- 
ture created especially for oil field 
usage. By changing to a rate available 
to any commercial or industrial con- 
sumer, saves about $170 a year and 
the utility furnishes the transformer. 
Company salvaged two poles and a 
small transformer, without any wiring 
changes or investment. 

® Local manager of utility declined 
to apply lower electric rate applied 
for, but was glad to apply it when he 
learned his company was using this 
same rate in another area served by 
them, The result—a saving of $5000 
a year for the oil company. 


Art of Purchasing. In two senses, 
the purchase of electricity for indus- 


FIGURE 1—Not generally known, rates vary considerably 





(_} $6.50 or tess 
GB) $6.5: to $7.50 
GE Over $7.90 





xz State Average Monthly Bill for 250 Kwhr Residential Service® 
US. Average «$7.10 


@ As of Jan. 1, 1984, Source) FPC 1954 Anaval Report 
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between two different consumers on the same utility, for 
exactly the same number of KWH used 


easr ‘N@ rs 


FIGURE 2—Electric power rates cross at some point when 
other rates may be used to an advantage. Have your 
monthly utility bills analyzed to protect you against 
irregularities. 
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trial use is an art. One side of the 
problem that has been long and widely 
considered by many engineers is ex- 
pressed in the question, “Shall we buy 
or make?” Assuming the correct an- 
swer to be “buy,” as is often the case, 
the second problem is “How shall we 
buy?” 

To many executives, this second 
question will seem strange. With the 
idea that rate schedules are fixed in 
most localities, they see so “art” in 
buying, beyond signing the contract, 
making the connections, exercising 
reasonable care in the use of current 
—and, paying the bills. 

And, in so over-simplifying the 
problem, they repeat the mistake that 
in the national aggregate costs indus- 
try millions of dollars annually. To 
avoid this 
management 


error and salvage these 


losses, must learn to 
recognize that the buying of electricity 
is an art demanding skill equal to the 
best applied in power generation 

In addressing this report primarily 
to top executives, who are not assumed 
to have special knowledge of power- 
service technology, we speak also to 
the engineers who are familiar with 
such utility rate “factors” as power 
factor, load factor, responsibility load 
factor, capacity and usage factor, utili- 
zation factor, demand factor, diversity 
factor, coincidence factor, operation 
factor, etc., all of which have a direct 
bearing on the lowest net power costs 
available. 

Profit-opportunity in the power serv- 
ices is often neglected because man- 
agement does not realize that the re- 
sponsibility is theirs to qualify for and 
request the power company to bill 
them on the rate of their selection. 
One power company goes so far as to 
point out in their standard contract: 

“The customer should analyze and 

study his operations from time to 

time for the purpose of determining 
the desirability from 
one available rate to another. The 


of changing 


company does not assume responsi- 

bility.” 

The reason for this is expressed this 
way by one utility company: 

“We cannot assume the responsibil- 

ity of checking all bills at all times 

to assure the best possible rate ap- 

plication. To do so would greatly 

increase our billing costs and con- 

sequent cost of service.” 

It has been held that it would not 
be reasonable to require the utility 
companies to check up at frequent in- 
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Meet the Author 
LUTHER W. DAVIS, a native 


of Texas, has spent his entire 
professional 
life working 
for the 
sumer interest 
in matters 
pertaining to 
utility costs. 
Even 


receiving his 


con- 


before 


license to 

practice law 
in 1937, he was utilizing his rate 
engineering experience in this 
work. Working from Dallas, he 
has been a power cost consultant 
for the consumer throughout the 
+e 
Canada with “Rateonics” (rate 
engineering). 


Hawaii and parts of 











tervals to whether the 


character and extent of the customer’s 


determine 


service had so changed as to entitle 
him to a more favorable schedule——or 
whether new rates had been created 


which would reduce the customer’s 
costs. 

The utility companies desire to give 
the best However, 
rules made (and in the rate schedules 


to comply with the reasonable de- 


ossible service. 
| 


mands of one diligent consumer, may 
be, and often are, overlooked when 
the next consumer comes along. The 
utility employe fixing your rate does 
the best he can, and it is your duty to 
see that his attention is called to any 
rate that he has honestly overlooked 

and to keep everlastingly on the 
job in the future, to detect any new 
way to reduce your costs 


Most of the utility companies have 
designed 
their 


which 
benefit of 
rates for special or larger uses of the 
Many 


commissions do not 


rate schedules give 


customers the lower 


service, state public service 


permit special 
contract rates, but insist that even a 
special agreement with an individual 
customer, covering special conditions, 
must be filed as a rate schedule with- 
out mentioning the name of the cus- 
that 
who meets the same conditions at a 


tomer, so any other customer 
later date is automatically entitled to 
service under the same schedule, if re- 


Many 


know mn as 


quested in the proper manne 


of the 


rate schedules are 
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optional rates. The customer can take 
service on whatever basis under the 
established schedule he can figure will 
produce the lowest bill for his particu- 
lar use or business, when he discovers 
and applies for it properly. 


Experts’ Job. Utility rate sched- 
ules and contracts are complicated. 
To describe the conditions under 
which a utility will render service, a 
specialized terminology has been em- 
ployed. These specialized terms are 
not defined in a dictionary or glossary 
to which all utilities subscribe, In 
many cases, the rate schedules contain 
technical expressions without defining 


their significance in detail 
whether defined or not, these 


technical terms may be used with 


quite distinct and contradicting 
significances by different utilities,” 
the Federal Power Commission says 
These variations are due generally 
to differences in points of view, in 
emphasis, and in interpretation rather 
than to basic differences 
The Supreme Court of the U. S., 


in a utility case, said 


“Use of that term in a context of 
generality wears an appearance of 
precision which 


proves illusory 


when exact application becomes 
necessary. Relevant authorities and 
considerations are and 
equivocal, and different plausible 
definitions result from a mere shift 


of emphasis.” 

All of which probably 
one State Public 
to Say 


numerous 


prompted 
Service Commission 


We 


these contracts and probably would 


could write a book on 
not cover all of the points that will 
come up in the next one. All these 
matters should be handled by com 
petent experts representing the par 
ties to the contract.’ 


Public 


as electric power companies, by rea- 


Service Corporations, such 


son of the extraordinary privileges ac 
corded them, which include the right 
of eminent domain, the power to ex- 
terminate all competition, and the 
right to monopolize a business of vital 
import to the public, are quasi-public 
corporations engaged in a_ business 


affected with the public interest 


It is a universal rule that a public 
utility cannot discriminate in its rates 
or charges 


between consumers simi 


larly situated How does this work out 


in actual practice? 


(Concluded on next page) 





Microfilmed Data Offer Easy Way Out 


Given this equipment with simple instruction, data collectors have a method 


that is rapid, accurate, inexpensive, convenient. 


Car! Cline and Carroll F. Knutson, 


Continental Oil Company, 
Ponca City, Oklahoma 


A RAPID, ACCURATE, inexpen- 
sive, and convenient method of collect- 
ing data has been devised and proved 
through use—on-the-spot micro- 
filming." 

The equipment can be carried easily 
in a brief case (See Figure 1): 

©A 35 millimeter camera and ac- 
cessories. The single lens reflex type is 
the most convenient for this work, but 
almost any type can be used satis- 
factorily. The camera lens is im- 
portant, A good lens with a maximum 
aperture between {/3.5 and [/4.5 is 


Stretch Power Dollar 
(Continued from preceding page) 
It is generally known that the price 
of electricity varies widely in different 
localities for exactly the same number 
of KWH used. But, it is not generally 
known that 
between two different 


rates vary considerably 
consumers on 
the same utility, for exactly the same 
number of KWH used. 

For example, in one oil center four 
different customers’ net power 
can be: less than | cent per KWH, 
1.1 cents per KWH, 1.3 cents per 
KWH, 1.4 cents per KWH—for ex- 
actly the same number of units of 
electricity used. 


costs 


This is not an isolated example of 
the difference in electric power costs 
for exactly the same KWH used. Rate 
Series No. 4 of the Federal Power 
Commission has examples from every 
area in the U. S., showing the differ- 
ence in costs for the same amount of 
electricity from the same utility on 
different rate schedules available. 


Analyzing Your Case. Are you 
paying more than you should for 
power? How can you find out? 

The first thing, of course, is to find 
out exactly what you are spending at 
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FIGURE 1—The comera is set up in copying 
position. A. Camera mounted on tripod; B. light 
meter; C. film. 


adequate for taking illustrative pic- 
tures under most lighting conditions, 
and provides good resolving power for 


the present time. Then analyze all 
power rates over the entire system, in- 
cluding special rates, to see how the 
lowest purchase cost may be achieved 
and to see what it will be. Then con- 
tinue the rate analysis and keep ever- 
lastingly at those elements of opera- 
tion that neglected, boost the cost of 
purchased power. 

In making a rate analysis, it is often 
not wise to depend entirely upon in- 
formation that can be secured locally 
After 


means to get lower costs, if you have 


exhausting every available 
any reason to believe you are paying 
excessive power costs, there are inde- 
pendent power cost specialists you can 
call on for needed advice 


_— 
alia an 
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microfilming. 

Unless lens resolving power infor- 
mation is available, the lens selected 
should be tested by a lens specialist 
before purchase, or checked by the 
buyer®* if a specialist is not available. 
If a well corrected lens with a resolv- 
ing power in the order of 90 lines per 
millimeter cannot be obtained with 
the camera selected, such lenses can 
be obtained from optical companies. 

© Light meter. The one purchased 
should be of the photo-electric cell 
variety with an incident light attach- 
ment. The incident light readings may 
be used directly to calculate exposure 
times for microfilming. 

© Tripod and head. This equipment 
should occupy a small space when 
telescoped for storage (15 inches or 
less) and should form a stable camera 
base. The tripod should have a posi- 
tive lock and should tilt about 90 
degrees from horizontal and rotate 360 
degrees. 


Film cost and operational speed 
-Cost of all 35-mm. film is low (see 
Table 1, 


as well as illustrative pictures, can be 


Page 362). Good microfilm, 


made with standard fine grain nega- 
tive materials. 

Approximate exposure time for the 
various types of film, with the lens set 
at £{/8 and with average office light- 
ing, also are listed in the table, For 
very light blue ink or faint pencil 
writing, the exposure should be de- 
creased, 

Speed of operations is an important 
factor. Two 81-by-1]l-inch pages can 
be photographed in each exposure. Ad- 
vancing the film and winding the 
shutter requires from two to five 
seconds. Placing data to be recorded 
under the camera is the most time- 
consuming phase of microfilming. 

If the data are bound or in a loose 
leaf book and in correct chronological 


See Microfilm, 


page 362 
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3 quality chemicals 


for superior 
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monoethanolamine for sweetening 
: ; natural and refinery gas 
Jefferson § diethanolamine 






































diethylene glycol for dehydrating natural gas 





Jefferson monoethanolamine, diethanolamine and diethylene 

glycol are produced at Jefferson's modern plant at Port Neches, Tex: 
and shipped from conveniently located distribution points at 

Port Neches, Houston, Chicago and Tenafly, New Jersey 

All three of these highest-quality chemicals are available for immediate 
delivery —in tank cars, tank wagons or 55 gallon drums. Our technical 
service staff will be glad to help you with any problems concerning 
their application. Write or call your nearest Jefferson representative 


Specialists in essential chemicals from hydrocarbon sources 


efferson sine use an 


Glycols, Dichloride Ethylene, Propylene 
CHEMICAL COMPANY. INE 


Ethanolamines 





and Glycerine 
1 
A < | Pheno Carbonate 
411 Fannin Street, Box 303, Houston 1, Tex. seanyr PRONE -” 
Po le Glyco!ls 
Branch Sales Offices: Chicago, Houston, New York, Charlotte pomrans / 


West Coast Sales Agent: Nelson A. Howard, Jr., Los Angeles 





Plant: Port Neches, Texas 
Other Stock Points: Chicage, Houston, Charlotte; Pert Reading and Tenafly, New Jersey 





THE HEAT’S ON 
..-and fast! 


YARWAY Impulse Steam Traps get equipment hot in 
a hurry, and keep it hot. 

As soon as steam is turned on—sNAP—the little 
stainless steel valve opens wide, discharges conden 
sate and air continuously until steam arrives. Then 
SNAP— the valve shuts. Equipment reaches operating 
temperature in the shortest possible time. 

After that the little valve actually floats on the 
condensate load— maintains peak temperatures. 
Other YARway features: 


@ Stainless steel—body and internal parts. 

@ Good for all pressures without change of valve or seat. 
@ Low maintenance—one moving part. 

@ Easy installation—small size, light weight. 

@ Non-freezing at low temperatures. 


’ vs a This little valve—only movin 
@ Six standard sizes, 2" to 2'’. ° 


part in a Yarway Impulse 
. 9 ™ , t T —fi t 
Want proof of performance? Try a YARWAY Stoom Trap—fleets on the 
I Ise T 1 Fi S S < ‘ . f condensate load. \t gets equip- 
mpulse Trap and Fine Screen Strainer FREE for ment hot in a hurry ond keeps 
90 days in your own plant. For free trial, or free it hot! 


catalog, write... 


YARNALL-WARING COMPANY 
128 Mermaid Ave., Philadelphia 18, Pa. 


impuise 
steam trap 





000 YARWAY IMPULSE TRAPS SOLD — STOCKED BY 270 CONVENIENT INDUSTRIAL DISTRIBUTORS 
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They advised: Plans for this special Process Issue were made at a Kalichevsky, Magnolia Petroleum Company, Beaumont; Dr. E. P. King, 
conference in February when the REFINER staff met with these four The Pure Oil Company, Nederland; and E. Clarence Oden, The Chem 
industry experts: Zane Q. Johnson, Gulf Oil Corp., Port Arthur; V. A strand Corporation, Decatur.” 


PROCESS ISSUE 55 


THIS 18TH ANNUAL PROCESS ISSUE brings the refiner up to-dat 


on refining process advances, Last year’s issue presented a complete hand 


book to processes; this year’s puts emphasis on detailed analysis of new 
developments. While new processes have developed rapidly over the past few 
years, refiners have been anxious to see the results of the first commercial 
installations of these new processes For what is happening take a look at 
these major trends 

Gasoline Quality: The biggest push is still gasoline quality, Compression 
ratios for 1955 automobile engines averaged 8:1 (compared to 6.88-1 in 
1949) and 1956 models promise to take another ste p up. Octane levels in some 
areas are up to 98 Research. Premium now averages 95.8 and regular 88.5 

As was the case last year, catalytic reforming is the most important process 
in any quality improvement program, but refiners are taking a look at othe 
means: more severe catalytic cracking, new extraction proce more alk 
lation, more polymerization and isomerization 

For a most comprehensive look at all octan improvement technique ve 
are presenting in this issue a 5] page report on “How to Get Those Top 
Octanes” 250 Vhis arti le includes the most authoritative CoMnparison ol 


catalytic reforming processes to date 


Catalytic Reforming: The refiner now has 13 catalytic reforming pro 
esses from which to choose. All are represented by commercial installation 
except the two latest entric Rexforming 1 modification of Platlormin 

PR,Apr p.l16 and this issue and Iso-Plu i modification of Houdriforn 
ing PR,Api p 249 and this issue Both of these al ts under 
construction. The past year has also seen the appearance of th Corthe 
forming Process p. | | i Esso Platinum Proce 


completed 
* The attendance by executives, engineer uper 
ndents and other employes of oil and petrochemical Hydrogen: | he cx } iro irom tl 
companies at these conferences does not constitute 
an endorsement of Petroleum REFINER over an minds ot all refiners vill it bye used tor tue 
other one publication. The fact that men of out 
tanding ability are allowed to attend these planning petrochemicals or lor upgrading petroleum product ind 
conterences shows the interest which the oil and , 
that the excess supply ll gradually be taken up by h 


petrochemical industry has in sound editorial con 
tent planned for the benefit of the imdustr nd 
ae ehe wae te ft ; ” finishing processes and that an actual shortag I] result 
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Which 
bundle 
lo you want 


2 me 
. 
This?. » Here’s what a refiner likes to see when he pulls his bundles 
at turn-around time. This clean, uncorroded appearance is typical of 


what can be exper ted when you use Polyrad. 
* 
at turn-around time? 























a 








These two bundles from the over- 
head condensing system of a Gulf 
Coast refinery tell a story. Oneis 
what the refiner likes to find at turn-around 
time; the other, what he is likely to discover 
without Polyrad. 

More and more refineries have found that 
when they use Polyrad, the filming amine 
inhibitor, they can expect to find bundles free 


of corrosion, ready for immediate return to 






service. As a result turn-around time no thi aie Regt 
tT IS! » « Lhis is an all too common sight at turn-around time. 
Corroded and fouled bundles such as these call either for costly 
Why not make use of Polyrad’s detergency _ replacement, repair, or cleaning. 


longer need be headache time. 


to maintain throughput, increase heat trans- 
fer, and cut down time for maintenance? 


Stocks of Polyrad are maintained through- 


® 
out the country. A Hercules technical repre- 
sentative will be glad to discuss its application 


to your operating conditions. FILMING AMINE INHIBITOR 






Pine Chemicals Division, Naval Stores Dep, HERCULES POWDER COMPANY 976 Market Street, Wilmington 99, Delaware 
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has a spiraling effect—one refiner upgrades one product 
and another refiner upgrades a different one. The net 
effect is that all have to upgrade all products. 

Use of hydrogen for ammonia will represent only a 
small amount of total reformer hydrogen produced. 
Capacity to produce ammonia from all hydrogen sources 
is now greater than demand. Marketing strength is an 
outstanding requirement for success in ammonia produc- 
tion (PR,June,p.171). 

Use of hydrogen as refinery fuel will prove to be only 
an expedient measure, 

The hydrogenation processes date back to 1927 when 
high-pressure hydrogenation was introduced in the U. S. 
by Standard Oil Company (New Jersey). Operating data 
from the first installations of Diesulforming and Shell 
“Trickle” Hydrodesulfurization appear on pages 158 and 
152. Interest in hydrogenation processes was enhanced 
this year by the announcement of the Gulf HDS Process 
(PR,May,p.156), which can be used to upgrade the 
entire crude charge. Though the cost is now too high for 
existing refineries, it offers possibilities for new refineries 
operating on high-sulfur crudes, 


Alkylation: This is another process which nearly 
every company is taking a look at. It was important in 
World War II to get high octane gasoline for aircraft. 
Now that auto engines are getting up there, it’s being 
considered as one way to balance the motor fuel blend 
Alkylate has an intrinsic advantage at the present time 
since sensitivity is becoming a problem. Direction of cat 
reformate is toward increased aromatic content which 
increases sensitivity beyond desirability. Alkylate, on the 


other hand, can do much to balance this in a gasoline 
blend. 

Phillips announces the new features of its HF Alkyla- 
tion Process in this issue. Operating data from the first 
effluent refrigeration sulfuric acid alkylation process are 
found on p. 126. For the acid disposal problem, take a 
look at the new Miley Process on p. 138. 


Isomerization: If alkylate catches on, there will be 
some isomerization of butane to make isobutane feed- 
stocks; but it will be limited, since isobutane is usually in 
sufficient supply within the refinery or it can be bought 
from natural gasoline plants, Big interest now is in 
isomerizing C, and Cy, fractions at refineries (natural 
gasoline plants, too). Like alkylation, it’s a step in the 
right direction for a balanced blend of high octanes 

There is hardly a product in the refiner’s range which 
hasn’t benefited by some new process this year, For lube 
oils, see articles in this issue on “Applying RDC to Lube 
Extraction” and “How the First TCP Unit Operates,” 
(pp. 129 and 206), 

Every year sces new developments in treating gaso- 
lines and distillates. Check the articles on Ferrocyanide 
Treating (p.155), Dualayer (p.142), Bender (p.182), 
and Electrical Precipitation (p.194). 

And most of all, do not fail to study the comprehensive 
monograph “How to Get Those Top Octanes.” 
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PROCESS BOXSCORE 


The activity in the refining industry to date may be seen in this tabulation 
of licensed process units operating and under construction. 


Units Units Under 


Company and Processes Operating Construction 


AMERICAN DEVELOPMENT CORPORATION 
Electrolytic Mercaptan 


ATLANTIC REFINING COMPANY 


Catforming 
Nitrobenzene Extraction 


BLAW-KNOX COMPANY 


Decarbonizing 


THE BRITISH PETROLEUM CO., LTD 
Autofining 


CALIFORNIA RESEARCH CORPORATION 


California Polymerization 
Cyclic Absorption Refining 


ESSO RESEARCH AND ENGINEERING COMPANY 


Fluid Catalytic Cracking (Mod. IV) 
Fluid Hydroforming’ 

Fluid Coking 

Hydrofining 

Platinum Reforming 
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Units Units Under 


Company and Processes Operating Construction 


FILTROL CORPORATION 


Continuous Contact Filtration 


THE FLUOR CORPORATION, LTD 


Glycol Amine Gas Treating 


FOSTER WHEELER CORPORATION 


Combination Visbreaking 
Crude Distillation for Maximum Lubes 
Delayed Coking 


THE GIRDLER CORPORATION 
Girbotol 


GULF OIL CORPORATION 
Polyforming 


HOUDRY PROCESS CORPORATION 


Houdrifiow (including Houdresid) 
Houdriforming (Including Iso-Plus) 





BAKER &«& ADAMSONS 


VERSATILE Boron Trifluoride has rung the bell as a For 
catalyst so many times... has “carried through” Polymerization 
so many different organic syntheses . . . that Alkylation 
some chemical engineers are beginning to think of Esterification 
BF, as almost universal in its applications. Acylation 
And Many Other 


Reactions 
THE NEXT synthesis problem it will help 


solve may well be yours. Write 
today for more detailed information * eeeeeedsee#ee@e#@ee#ee#e#eeeseesese*® “ se eees¢ i) 


on the properties and some of the BAKER & ADAMSON® Fine Chemicals 
GENERAL CHEMICAL DIVISION, ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


Please send me further information on Boron Trifluoride 


€ 


uses of Baker & Adamson Boron 
Trifluoride and its complexes. 


() I would like general information on the properties and uses of Boron Trifluoride 


©) 1 would like specialized information on Boron Trifluoride for the following use 
FINE CHEMICALS 
Gi >! Name 


Company 


Address 
REAGENTS 


eeseseeeeeseeeneee7neeeee 


City Zone State 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER—Vol 





PROCESS BOXSCORE. . . Continued 


Units Units Under 


Company and Processes Operating Construction 


HOWE-BAKER CORPORATION 


Electrical Desalting 
Electrical Distillate Treating 


HUSKY OIL COMPANY 


Diesulforming 


THE M. W. KELLOGG COMPANY 
Catalytic Alkylation 
Catalytic Polymerization 
Catalytic Desulfurization 
Delayed Coking 
Fixed-Bed Hydroforming 
Fluid Catalytic Cracking (including Orthoflow) 
Fluid Hydroforming 
Orthoforming 
Phenol Extraction 
Propane Deasphalting 
Propane Dewaxing 
Propane Fractionation 
S B K Catalytic Reforming 


“-eonew co oeocd-N OA 


Solvent Decarbonizing 


THE LUMMUS COMPANY 
Combination Cracking 
Continuous Contact Coking 
Delayed Coking 
Doctor Treating 


MAGNOLIA PETROLEUM COMPANY 


Dualayer Fuel Oil Treatment 
Dualayer Gasoline Treatment 


THE MILWHITE COMPANY, INC. 
Duo-Sol 





MINERALS & CHEMICALS CORPORATION OF 
AMERICA 


Percolation Filtration® 


PETRECO DIVISION, PETROLITE CORPORATION 
Electric Desalting 
Electric Distillate Treating 
Electric Lube Oil Treating 


PHILLIPS PETROLEUM COMPANY 
HF Alkylation 
Copper Sweeting 


Cycloversion 


THE PURE OIL COMPANY 


Mercapsol Treating 


‘Some processes are nt development therefore, the total number of units 


a joint development among The M. W. Kellogg Company, Standard Oj! 


through several engineering contracting companie 


This unit was destroyed during an accident occurring or 1955 


August 27, 


* Some of the der such as percola r ration, ore not licensed, 


* Reported results a 
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REFINER 


PETROLEUM 


Company and Processes 


Units Under 
Operating Construction 


Units 


SHELL DEVELOPMENT COMPANY 
Butane Vapor Phase Isomerization 
Hydrodesulfurization 
Liquid Phase Isomerization 
Phosphate Desulfurization 


Tannin Sclutizer 


SINCLAIR REFINING COMPANY 
Bender 


Sinclair Catalytic Reforming 


SOCONY MOBIL OIL COMPANY, INC. 
Socony Airlift TCC 
Sovaforming 
Thermofor Catalytic Reforming 


Thermofor Continuous Percolation 


STANDARD OIL COMPANY (INDIANA) 


Ultraforming 


STONE & WEBSTER ENGINEERING 
CORPORATION 


Crude Distillation for Maximum Cracking Feed 
so, 


Extraction 


STRATFORD ENGINEERING CORPORATION 


Effiuent Refrigeration Alkylation 
Sulfuric Acid Alkylation 


TEXACO DEVELOPMENT CORPORATION 
Furfural Extraction of Gas Oils 
Furfural Refining 
Solvent Dewaxing 
Wax Fractionation 


Wax Manufacturing 


TRETOLITE COMPANY DIVISION 


Chemical Desalting 


UNION OIL COMPANY OF CALIFORNIA 


Hyperforming 
Unifining 


UNIVERSAL OIL PRODUCTS COMPANY’ 
Catalytic Polymerization 
Fluid Catalytic Cracking 
HF Alkylation 
Isomerization 
Platforming 
Thermal Cracking 
Thermal Reforming 


Unisol Mercapton Extraction 


Company 
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FIGURE 1—HF alkylation process for motor fuel production: Two fractionators, the debutanizer 
and the alkylate splitter, necessary to manufacture aviation alkylate, are not required here. 


Modern HF alkylation unit: Only two men 


NEW HF ALKYLATION PROCESS 


W. D. Peters and C. L. Rogers, 
Phillips Petroleum Company, Bartlesville 


THE CONTINUOUS alkylation 
of isobutane with light olefins such as 
propylene, butylenes, and amylenes, 
using liquid hydrofluoric acid as a 
catalyst, is a well established process 
for the production of high octane 
blending stock. During World War 
II, and for several years following, a 
tremendous quantity of alkylate was 
produced by this process and utilized 
entirely in aviation gasoline. Recently, 
due to the relaxation of government 
regulations, alkylate has become 
available for motor fuel blending, HF 
alkylate is becoming prominent in 
motor fuel blending plans to answer 
the demands for higher octane and 
improved quality, The low vapor 
pressure of alkylate and its high oc- 
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tane number, coupled with the fact 
that the process upgrades low value 
light materials, make HF alkylation 
extremely attractive. 

The essential features of the new 
Perco HF alkylation motor fuel proc- 
ess may be seen in Figure 1. The ex- 
treme simplicity of the process, com- 
pared to the early war-time aviation 
alkylate units, is readily apparent, It 
should be noted that no intermediate 
charge pumps, surge tanks, or strip- 
ping towers are employed between 
the outside charge pumps and the de- 
isobutanizer tower. Two fractiona- 
tors, the debutanizer and the alkylate 
splitter, necessary to manufacture 
aviation alkylate, are not required to 
produce motor fuel. 


PETROLEUM REFINER 


Liquid feed from storage is taken 
through bauxite driers into the re- 
actor where it is contacted with liquid 
HF. The acid enters the reactor 
through a recycle line from the acid 
settler. No mechanical agitation is re- 
quired to complete the reaction. Suf- 
ficient mixing is obtained by inject- 
ing the hydrocarbon into the acid 
through a special nozzle. The elimi- 
nation of the mechanical agitator 
causes no loss in product quality and 
results in initial investment, 
lower operating costs, and reduced 
mechanical maintenance. Without an 
agitator, the reactor is essentially a 


lower 


carbon steel tube and shell heat ex- 
changer. 
effectively 


The reaction is cooled 
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per shift are required for operation. 


FIGURE 2—HF unit plot plan: Equipment is easily accessible for maintenance and operation. 


® No intermediate pumps, tanks or stripping towers are em- 


ployed between the outside charge pumps and deisobutanizer. 


® Infrared analyzer alternately analyzes the isobutane con- 


centration in the recycle and deisobutanizer. 
® Payouts for 1000-4000 bpd units average 1 to 1% years. 


by circulating cooling water. No re- 
frigeration is required. No change in 
alkylate quality has been detected for 
reactor temperatures between 80 and 
100 F., within which limits cooling 
water is readily available. The acid- 
hydrocarbon ratio of the reactor feed 
is not critical and may vary from 
0.2:1 to 1:1. 

An excess of isobutane is recycled 
to the reactor to control product 
quality. Internal isobutane-to-olefin 
ratios from 2:1 to 20:1 have been 
used; however, for motor fuel pro- 
duction, the optimum ratio is approx- 
imately 6:1. 

The use of a direct fired reboiler 
furnace on the deisobutanizer ther- 
mally reduces the fluoride content of 
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the bottoms product to such an extent 
that further catalytic defluorination 
is not required. Bauxite or activated 
alumina treatment of the product 
is thus eliminated and is replaced 
with a caustic wash system which 
serves as a guard against yielding 
traces of free HF acid to outside stor- 
age during periods of abnormal unit 
operation, With thermal defluorina- 
tion and other design improvements, 
HF acid consumption is normally in 
the range of 0.20 pound per barrel 
of alkylate produced. 

To remove the small quantities of 
acid soluble oil and trace amounts of 
water that accumulate in the acid, a 
portion of the circulating acid is con- 
fractiona- 


tinuously regenerated by 
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Regenerated HF 
mately 92 percent pure, 
as overhead product from the rerun 
to the while 
three to four barrels per day of acid 


tion. acid, approxi- 


is returned 


fractionator reactor, 


oils are removed as bottoms 


from the 


soluble 
acid rerun 
a thinly Monel-clad 
This smal] frac- 
tionator is the only vessel in the unit 


column. The 
fractionator is 
carbon steel vessel 
using a special alloy as protection 
A limited 


of alloy trim is used on instruments 


against corrosion. amount 


and valves 
plot plan, 


pumps, 


The possible Figure 2 
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physical chemist and process instru- 
ment application engincer with Phil- 
lips Petroleum Company since his 
graduation from Emporia State Col- 
lege in 1947. As a physical chemist, 
he was given supervision of a labora- 
tory employing infrared, ultraviolet, 
mass spectrometric techniques to ob- 
tain analytical data. In 1949, when 
automation was a new word to the 
petroleum industry, he was assigned 
to the application of composition in- 
struments and devices to 
various petroleum and petrochemical 
processes, 


automatic 
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sales engineer with Phillips Petroleum 
Company's Perco division. A chemi- 
cal engineering graduate from the 
University of Oklahoma, he joined 
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years with Black Gold Refining Com- 
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ing department’s Process Design and 
Development section until 1950, Dur- 
ing this period, he spent about six 
years in HF alkylation while working 
as a supervisor of still operations at 
the Phillips refinery in Borger, Texas. 





shows that all equipment may be laid 
out so that it is easily accessible for 
maintenance and operation, The HF 
acid and hydrocarbon sections are in- 
corporated in a single unit and oper- 
ated from one control room. ‘The HF 
rerun unit, contactor, deisobutanizer, 
depropanizer, and stripper are located 
on one side of the overhead pipeway. 
All condensers, coolers, pumps, ac- 
cumulators, and HF storage tanks are 
located on the other side. Only two 
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men per shift are required to operate 
the unit. 

The safety records achieved with 
HF units have 
excellent and are the result of train- 


Perco-designed been 
ing programs based on experience, 
which teach associated personne] to 
respect but not fear HF acid, Proper 
methods of handling the acid and the 
use of protective clothing are stressed 
An. additional 
creased the safety of operating an 
HF the fact that standard 
processing equipment (relief valves, 


factor which has in- 


unit is 
pumps, etc.), correctly designed for 
this service, is now available. 

A two-stream, Phillips-designed, In- 
frared Analyzer alternately analyzes 
the isobutane concentration of the re- 
cycle isobutane stream and a critical 
point in the stripping section of the 
deisobutanizer, The continuous anal- 
ysis of the recycle stream indicates the 
buildup or depletion of recycle iso- 
butane which is controlled by the 
operator to assure product quality. 
The the 
sample point in the deisobutanizer is 
correlated with the amount being lost 
in alkylate product. Excessive losses 
are eliminated by watching this anal- 
ysis, resulting in economic operation. 
The Infrared Analyzer also reduces 
the number of laboratory technicians 
required for efficient control, as com- 
pared to units where this type of in- 
strument is not employed. 


isobutane concentration at 


Table | shows the C, fraction from 
catalytic cracking which normally 
has an isobutane-butylene ratio that 
is approximately in balance for al- 
kylation unit feedstock. Additional 
olefin feed may be included and out- 
side isobutane charged. The produc- 
tion of isobutane in a catalytic crack- 
ing operation eliminates the necessity 
of purchasing large amounts of iso- 
butane, as was the case when the ole- 
fin feed thermal 


was obtained from 


cracking, 

Table 2 summarizes the direct op- 
an HF unit, based on 
a 98-percent stream factor, The aver- 
age costs of labor, utilities, and chem- 


erating cost of 


icals indicate a total direct operating 
expense of $0.5360 per daily barrel 
of alkylate produced. An approxima- 
tion of the battery limit investment 
HF unit within the range of 
1000 to 3000 barrels per day can be 
obtained by multiplying $550 by the 
anticipated daily barrels of alkylate 
produced 


for an 


From the typical properties given 


PETROLEUM 


in Table 3, the utility of motor fuel 
alkylate can be seen. The low vapor 
pressure and high octane of the alkyl- 
ate allow the retention of consider- 
able normal] butane, plus the blending 
of additional, readily available, low 
cost natural gasoline, while main- 
taining specifications. The 
character of alkylate and its inherent 
stability result in its highly desirable 
clean-burning qualities, 


sweet 


A manufacturer adding HF alkyla- 
tion to his processing may expect an 
increased gasoline pool volume, im- 
proved quality, and higher octane or 
a decreased lead requirement. 

Payouts for units of 1000 to 4000 
barrels of alkylate per day capacity 
usually average between one and two 


years. ## 





TABLE 1 


Typical Operation 100 Barrels Per Day 
Total Feed 


Charge to Unit Bbi 
C4 Fraction From Cat Cracker 
Propane 
Propvlene 
Butylenes 
Isobutane 
N-Butane 
Total Unit Peed 
Yields from Unit 
Propane 
Isohutane 
N-Butane 
Alkylate 
Total Yield 








TABLE 2 


Summary of Direct Operating Expense 
93 Percent Stream Factor 


$/Bbl 
Unit /Bbl. Alky! Alkyl 
Operating Labor (2 Men/Shift 
Supervisory & Laboratory 
Repair Labor & Materials 
UTILITIES 
Steam at $0.18/M Ib 0.0075 M Ib 
Fuel at $0.10/MM Ritu 1.0500 MM Btu 
Cire. Water at $0.015/M gal 1.728 M gal 
Make l'p Waterat $0.09/M gal! 0.0600 M gal 
Electricity at $0 0057 /kwh 1.9890kwh 
CHEMICALS 
Caustic at $0.035/\b 
HP Acid at $0.19/lb 
Miscellaneous 
TOTAL 


0.0800 
0.0800 
0.1600 


| 


0.0014 
0.1050 
0 0259 
0.0062 
0.0115 


0.1430 
0.2700 


0.0050 
0.0510 
0.0100 
0.5360 








TABLE 3 


Typical Properties 
Debutanized Total Alkylate 


Gravity, °API 
ASTM Distillation, I 
IBP 
10 percent evar 
20 percent evap 
50 percent evar 
00 percent evay 
95 percent evap 
E.P 
Color, Baybolt 
Ductor Test 
122 I 
Reid Vapor Preasur: 
ASTM Gum 
ASTM Research Octane Numb« 
Clear 93.1 
i mi TEL 100.8" 
3m! TEL 104.9+ 


Corrosion, 


* Equivalent to ASTM Research Method rating of 0.034 
ml, TEL in Iso-octane 

t Equivalent to ASTM Research Method rating of 0.34 
ml. TEL in Iso-octane 
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Photo (Figure 1) of rotating disc contactor in 200 bpd furfural 
extraction unit at Shell Haven refinery, England. Figure 2 


shows the contactor consisting of a vertical cylindrical shell 
divided into compartments by a series of stator rings, 


Applying RDC* to Lube Extraction 


*Rotating disc contactor: Here’s the operating 
data on this new counter current extraction tool, as used 
in the extraction of lubricating oil fractions with furfural. 


G. H. Reman and 
J. G. van de Vusse 
Koninkijke/Shell Laboratorium 
Amsterdam, The Netherlands 
FROM INTENSIVE 
the Shell 
years in the past, a new type of coun- 
the 


has 


research by 


Companies over several 
tercurrent extraction apparatus 


RDC 


A general survey of results 


rotating disc contactor 
evolved 
obtained with this apparatus has re- 
cently been published.’ The present 


discussion deals specifically with its 
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extraction of lubricating 
After the 


ratus had been thoroughly tested for 


use for the 


oils with furfural appa- 
this purpose on a pilot plant and on 


a semi-commercial s¢ ale, it was ap- 


plied to commercial production 
Some 
cial operation have fully confirmed 


years of successful commer 


the optimistic expectations set up by 
the small-scale experiments. At pres- 


ent five contactors are in use in 


various luboil plants (see Figure | 


All show a very good performance 
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It has been proved that for lubri- 
cating oil extraction with furfural the 
apparatus possesses a high volumetric 
efficien - and since the contactor re 
tains this high efficiency over a wide 
also has a great 


capacity range it 


flexibility in operation. Furthermore, 
the apparatus is easy and cheap to 


operate and maintain, and because of 
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Applying RDC to Lube Extraction. . . 


Stator ring 


Rotor disc 


Stator ring 


Rotor speed 100 r.p.%, 


Stator ring 


Rotor disc 


Stator ring 


Roter speed 200 r.p.*. 


FIGURE 3—Droplet size can be controlled by variation in rotor speed 


its simple and straight-forward con- 
struction it costs less to build than 
any other existing apparatus of com- 
parable efficiency. 

Construction and Mode of Opera- 
tion——-The contactor (Figure 2) con- 
sists of a vertical cylindrical shell 
divided into a number of compart- 
ments by a series of stator rings. A 
rotating disc supported by a rotating 
shaft is centered in each compart- 
ment. 

Adjacent to the top and bottom 
compartment there are the feed in- 
lets, which are arranged tangentially 
in the direction of rotation, Furfural 
and oil are introduced into the con- 
tactor through the top and bottom 
inlet respectively, By the action of 
gravity, the countercurrent flow of a 
furfural and an oil phase is estab- 
lished. Owing to the action of the ro- 
tating discs one of the phases will be 
dispersed. The size of the droplets 
formed is determined by the speed of 
the rotor discs in the compartments. 
Variation in the rotor speed provides 
a simple and effective method of ob- 
taining optimum extraction condi- 
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FIGURE 4—Equilibrium batch countercurrent extraction of various feed- 


stocks: How number of theoretical stages affects yield of waxy raffinate 


tions. The feature of drop size control 
is illustrated in the adjoining photo- 
of a plastic model 
of one compartment, showing water 
drops dispersed in kerosine. 

In the case of the extraction with 
furfural of lubricating oils, the fur- 
fural is in general maintained as the 
continuous phase in order to obtain 
the most efficient operation. The top 
of the contactor then acts as settling 
zone. An extra stator ring and a wide 
mesh grid are fitted into the shell to 
separate the furfural inlet zone from 
the settling compartment. This design 
has proved to be very effective in ob- 
taining undisturbed settling and coa- 
lescence of the oil drops in the settling 
compartment. 


graphs (Figure 3) 


Another feature that is applied in 
the extraction with furfural of lubri- 
cating oils is backwash. For this pur- 
pose an external cooler and a bottom 
settler are provided, through which 
the extract phase leaving the contac- 
tor is passed. By the reduction in tem- 
perature a pseudo-raffinate phase sep- 
arates from the extract phase. This 
pseudo-raffinate coalesces in the settler 
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for a raffinate quality of 95 K.V.1. (dewaxed). 


and is returned to the contactor by a 
small pump with flow control, which 
is preferably, but not necessarily, actu- 
ated by the level in the settler. An 
external backwash can also be applied 
by injection into the extract phase 
from the contactor ahead of the 
cooler. 

The extract phase is taken off from 
the bottom settler. Its flow rate is con- 
trolled by the interphase level in the 
The raffi- 
nate phase overflows from the top of 
the contactor. If the 
operated, as is usually the case, at a 


top settling compartment 
contactor is 


pressure of 30 to 60 psig in order to 
force the phases directly to the respec- 
offtake of 


raffinate phase is regulated by pres- 


tive recovery units, the 


sure control. 

Separating Power of the Contac- 
tor—lIn lubricating oil extraction, the 
efficiency of extraction can be ex- 
pressed in terms of raffinate yield for 
a certain raffinate quality. The qual- 
ity is usually judged by the viscosity 
index (KVI). 

In Figure 4 characteristic results 
are given for the extraction of lube 
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FIGURE 5—Extraction of medium mach'ne oil distillate with furfural 
(240 $.S.U. at 140 F.) 
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FIGURE 6—Extraction of heavy machine oil distillate with furfural 


(400 $.S.U. at 140 F.), 
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FIGURE 7—Extraction of deasphalted oil with furfural 
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oil fractions with furfural. The data 
were obtained from equilibrium batch 
countercurrent extractions with vari- 
ous numbers of stages, the tempera- 
ture being in all cases so adjusted 
that the raffinate had 95 KVI after 
dewaxing. The curves clearly show 
that the solvent ratio (furfural to 
feed) required for a given separation 
diminishes as the number of stages 
increases, Furthermore it appears that 
seven theoretical stages are about the 
maximum usefully ap- 
plied. There is little to be gained by 
using more than seven stages; how- 
ever, a decrease in the number of 
stages below seven soon leads to ap- 
preciably poorer extraction, Appara- 
tus having a separating power of 
seven or slightly more than seven 
theoretical stages must therefore be 
considered ideal for the extraction of 
lubricating oil with furfural. 

Up to the present the conventional 
apparatus for performing the extrac- 
tion of lubricating oils with furfural 
was either deficient from the stand- 
point of separating power, or if ade- 


that can be 


quate in this latter respect, costly to 
build and operate. With the advent of 
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FIGURE 8—Flooding curve for medium machine oil distillate with furfural FIGURE 9—Flooding curve for deasphalted oil with furfural (solvent 
(solvent ratio = 2.0). ratio = 3.4). 

the rotating disc contactor, an ex- ‘Technical data for the contactors are tions as regards separating power, it 
traction apparatus which fully met all shown in Table 1. was costly to build and operate. From 
requirements for the extraction of The figures also give data on the _ the data given, it is clear that the com- 
lubricating oils became available. separating power of a 14-stage mixer- mercial contactor mentioned, RDC 

In Figures 5, 6 and 7 data aregiven settler system which was installed by 2000, has the same separating power 
on the separating power of two rotat- Shell in one of its first furfural plants as the 14-stage mixer-settler system 
ing disc contactors—a semi-commer- at Shell Haven in order to obtain The latter has, in fact, now been re- 
cial and a commercial unit—for the maximum raffinate yields. Although placed by the above rotating dis¢ 
extraction of lubricating oil fractions, this system came fully up to expecta- contactor, The cost of this contactor 





is estimated ‘to be less than 50 percent 
S.R.= Solvent Ratio 


Open Points ,No Flooding 
Solid Points , Flooding 


of the mixer-settler system. Further- 
Total Specific Lood more, the holdup of valuable solvent 
(Oil + Furfural) 


in the contactor is about 10 percent 
1. /sq. ft. br 
1000 -——"— 


of that in the mixer-settler system and 


the unavoidable solvent losses are re- 


* duced by about 30 percent. 

A few data on the performance of 
a packed column—the generally em- 
ployed apparatus for furfural extrac- 
tion—have been included in the 
figures. It should be noted that with 
a packed column it is difficult to 


attain the desired seven theoretical 
S.R. 0.4 


stages, f col ‘ igh as 100 
odenets Ranta aves, even if columns as high as 1 


feet are used. The packed column, 
moreover, has poor flexilibity. The 
efficiency drops considerably with a 
decrease in the load on the column 
In practice the normal technical 
packed column may be considered to 
have from four to six theoretical 
stages in the extraction of lubricating 
oils with furfural. The data given in- 
dicate that a rotating disc contactor, 


22 feet high, has the same or an even 





TABLE 1 





RDC RDC RDC 
2006 


Diameter of column : - 6" 
1 i l Ret: Diameter of stator rings 255" 5° 
10 














Diameter of rotor discs 
5 Compartment height 
N5R (t*/sec" Total number of compartments 
HDe he ffective height 
Total height 
Rotor speed rpm 


FIGURE 10—Flooding curves for gas oils and light oil with furfural show influence of solvent ratio — Power input hp 
(furfural continuous phase). 








132 PeTroLeuM REFINER 








! LiGHT AND MEDIUM DISTILLATES - SOLVENT RATIO 2.0 
2 HEAVY DISTILLATES - SOLVENT RATIO 3.0 
A. NO EMULSIFICATION 
TOTAL SPECIFIC LOAD 8. STRONG EMULSI/FICATION 
(OIL + FURFURAL ) 3 DEASPHALTED O/LS - SOLVENT RATIO 3.4 


gal/sq. ft hr 
/000 -—— 


A 
x 





100 
O/ 





FIGURE 11—Flooding curves for various feedstocks with furfural 














better separating power than a packed TABLE 2 


column of more than 100 feet in 
. . ROTATING DISC CON TACTOR 
height. As, moreover, the specific load 
Oil Feed Rate 


for the contactor is at least as high as PACKED COLUMN Gal./Mr. Sq. ¥t 


that for a packed column, Shell de- Oil Feed, Design Rete 


tale : , - 7 Viscosity Rate 65% of 
cided to install rotating dise contac SSU at lemp Solvent Gal/Ur Selvent Flooding Flooding 
tors in their new luboil plants at 1401 F Ratio Sq. Ft Ratio Rate Rate 
Pernis and Buenos Aires. The cost of as oil 120 0.4 10 04 “) 320 
240 160-210 $0 i 20 { 240 
these contactors 1s only 30 to 40 per- ‘ machi 400 210 40 100 ' 0 215 140 
" 800 210 45 70 5 4 2 155 
cent of the cost of packed columns 


that would be needed for the purpose ' In the case of a packed column the oi] phase is mostly taken as the continuous phase; for 1” operat the furfural 


phase is the continuous phase except [or gas oil 





in view. All contactors are now in 
operation and perform very satisfac- The flooding capacities for various 


Figures 8, 9 and 10 give proof of 
torily. 


feedstocks have been determined and the reliability of this capacity corre 


Capacity of Contactor—The con- could be correlated with the structural lation for a distillate and deasphalted 


ditions under which flooding occurs variables of the contactor. Itappeared oil fraction respectively, In Figure 11 


in the contactor form the limits of that, for a given feedstock extracted capacity curves for various types of 


controlled operation and these data at constant solvent ratio, the total oil are given 


are consequently of vital importance specific load (vq 4 is a function In connection with these curves it 


both for design and operation. In the only of a quantity ( iB ) which is ™4y be remarked that at higher sol 


2 
HD vent ratios the total allowable thru 


sc - ex . i . » 
case of lube oil extraction. where proportional to the energy input of 


furfural is the continuous phase, the vaintine there put is higher, but the oil rate slightly 

flooding manifests itself by a rapid lower. In the case of heavy distillates 

. . . . “ . : t » : : 1 

rise in oil content in and below the SYMBOLS emulsification phenomena caused b 
: } ‘ v 

bottom compartment, and in a sudden diameter of column, ft yottom pitch contamination during 

increase in flow of pseudo-raffinate diameter of rotor disc, ft 

height of compartment, ft 

: N rotorspeed, revs. /sec 

state is soon followed by a reversal of superficial velocity of dispersed ’ 

a , , ase gal. /ft.’. h ‘ i PROCESS ISSUE 55 
the phases, and a serious deterioration , , 


superficial velocity of continuous 
of the performance of the apparatus phase, gal. /ft.’, h y 18th Annual 


phase. If allowed to continue, this 
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Applying RDC to Lube Extraction .. . 





70 


x<— 


+ 


| 








ROC RAFFINATE - 
EX CONTACTOR 


x— 


Ff. OF WAXY RAFFINATE AT 70° 


a” 











ROC RAFFINATE 
EX STRIPPER 








210" DISTILLATE 


70 "DISTILLATE 




















a ow So a ee 











10 20 
hrs AFTER CHANGE- OVER 








FIGURE 12—Change of refractive index with time for change of grade-210 seconds distillate to 
70 seconds distillate. 


distillation are not uncommon, The 
emulsifying tendency of the feed is 
reflected in the capacity, which may, 
in the worst cases, be a factor 2.5 
lower, With a view to efficiency the 
rotating disc contactor is usually op- 
erated at an energy input equivalent 
to a value of 0.5 [t.*/sec.’ for the 


quantity ue This leads then to 


capacities for the various oils indi- 
cated in Table 2. In this table a com- 
parison has also been made with ca- 
pacity data for packed columns, The 
data show that the allowable specific 
load is possibly even higher in the 


case of the rotating disc contactor. 

Summing Up—lIt has already been 
indicated that the rotating disc con- 
tactor possesses an excellent separat- 
ing power in luboil extraction with 
furfural. As a result, the solvent 
ratios employed in the extraction of 
various fractions are slightly lower 
than those used in a packed tower. 
Table 3 gives typical data and results 
for the extraction of luboil fractions 
obtained from a Venezuelan crude 
oil. 

The great flexibility of the contac- 
tor may best be illustrated by men- 
tioning the case of a heavy distillate 





TABLE 3 


TEMPERATURE °P. 


REFRACTIVE INDEX! 
ap/70 °C. 





Oil Viscosity SSU at 140 °F. 


Top | Settler | Oil inlet | Feed | Raffinate 





oe fede ébas : o 
285° Medium machine oil 
ee Re eas 








1.4810 | 
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which could barely be processed at 
all, in the 14-stage mixer-settler sys- 
tem already mentioned, because of 
emulsification difficulties. This same 
distillate processed very smoothly in 
the rotating disc contactor in spite of 
the fact that the maximum permis- 
sible load on the contactor was some- 
what lower. With the normal solvent 
ratios employed, the separating power, 
even in the case of this feedstock with 
high emulsifying tendency, proved to 
be seven theoretical stages. 

Another valuable feature of the 
contactor is that it allows a very 
quick change-over of feedstock. Only 
very small quantities of off-grade 
products are obtained. Figure 12 
shows the response of product streams 
to a change-over of feed stock. 
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ISO-PLUS HOUDRIFORMING, 
announced by Houdry Process Cor- 
poration in March, 1955, combines 
the conventional catalytic Houdri- 
forming process with either aromatics 
separation or thermal reforming to 
transform low-octane naphthas into 
F-1 clear gasoline in the range of 100 
octane and higher, at high yield levels. 

Experimental runs of aromatics ex- 
variations of the 
process have resulted in yields of 100 
octane gasoline, F-| clear, of up to 
91 percent of naphtha charge. One 
of these variations, with slight opera- 
tional modification, yields 82 volume 
percent of feed as 108 octane F-1 
clear gasoline 

Pilot plant and refinery Iso-Plus 
processing, with thermal reforming as 


traction Iso- Plus 


the supplementary process, yields 80 
percent to 90 percent of reformed 
gasoline, depending upon the desired 
octane rating of the final product. 
This Iso-Plus route is least costly in 
investment and operation, and may 
be especially attractive to refineries 
with available thermal reforming 
equipment, 

Schematic flow diagrams for Iso- 
Pius Houdriforming are presented in 
Figures 1, 2 and 3, Typical yields 
for each variation appear in Tab!e 2 
utilizing a 200-394 F, (A.S.T.M.) 
virgin naphtha whose properties are 
shown in Table 1, 

Other tables present pilot plant 
yields for Iso-Plus thermal reforming 
of 84 and 89 F-1 clear catalytic re- 
formates, and refinery processing of 
an 80.5 F-1 clear catalytic reformate 
by the Iso-Plus thermal variation. 


1 & 2. Iso-Plus Aromatics Extraction 
Combinations 

In each of the Iso-Plus routes em- 
ploying aromatics extraction, the 
virgin naphtha feed is charged first to 
a Houdriformer pre-treat section 
(heater and catalytic guard-case) and 
thence to a stripper tower. H,S and 
other contaminants are vented to fuel 


in the stripper, and the main effluent 





TABLE 1 
inspections of Reformer Charge 


Gravity, °A.P.1 
Distillation, °¥ 
rs 

10 percent 

5O percent 

90 percent 

Pad poi vt 
Sulfur, weight percent 
F-1 clear octane 
Composition, volume percent 

Paraffine 

Olefins 

Naphthenes 

Aromatics 


then the Houdri- 
former’s three heaters and catalytic 


stream moves to 
reactors in series. 

In one of these Iso-Plus schemes, 
diagrammed in Figure 1, the 87 F-1 
clear Houdriformed efflucnt is flashed, 
depropanized and depentanized, with 
butanes and pentanes going to prod- 
uct, Depentanized efflucnt is charged 
a 91 


percent aromatics concentrate is sep- 


to aromatics extraction, and 
arated as product. 

An 81 percent paraffinic raffinate 
is moved to a second Houdriforming 
stage, yielding 81 F-1 Houdri- 
formate for flashing and depropaniz- 
Final blend of 100 octane F-1 


clear gasoline consists of the aromatic 


clear 
ing 
concentrate, butanes and pentanes 


from the 
and depropanized 


first Houdriformine stage, 
Houdriformate 
from the second Houdriformer. Yields 
appear in Table 2 

This Iso-Plus aromatics extraction 
route may be slightly changed in op- 
to offer 


achieving even further 


means of 
increases in 


eration refiners a 





TABLE 2 


Comparative Yields and Process Streams of 
iso-Pius Houdriforming Processes 


Houdri- 
forming 
Plus 
Thermal 
Reform- 
ing 


Houdriforming 
Plus Arom ties 
Extraction 
Feed to pre-treater (BPSD) 6600 6600 
Reeyele riffi ate 4531 
Total reformer feed 6600 10,131 
Yields from reforming 
Peformate, Co+ 5004 8753 5000 
Kuta ves 7 574 271 
Fuel gas. F.O.F 818 422 
Peformate octane, F-1 clear 83.0 87.0 
Charge t) de‘vutaviser 9327 6171 
Charge to depentanizer 7068 
Jepe itarizer bypass stream 1685 
Arosor! charge 6145 
Aromatic concentrate 3014 
Raffi sate 3531 


6600 


6600 


2429 


Houdri- | 
form 
Raffinate 


Thermal 
Reform 
Reform- 
ate 
Reformate, Ca+ 1932 4807 
Heavy polymer 33 
Butanes 246 143 
Bute ves, recovered for cat 
poly chg 273 
Propene, recovered for cat 
poly che 1K3 
Fuel gas, F.O.F 2903 491 
Reformate octane, F-1 clear 81.0 00.6 
Catalytic polymer gasoline 328 
Over-all yields 
HKutane (ree gasoline 5408 22 5135 
Butanes for 10-Ib. RVP 500 f 536 


Yields from second pass 
Reforming 


Total 10-b. RVP gasoline 5903 5751 5671 
Excess butanes *73 45 *122 
Fuel gaa, F.OLE 715 818 013 
F-1 clear octane of 10-lb. RVP 

Casoline 100.0 


100.0 100.0 


* Outside butanes required 


gasoline product octane. Recycling 
second-pass reformate to aromatics 
extraction, thereby ultimately con- 
verting paraffins to 91 percent aroma- 
tic concentrate, pentanes and lighter, 
makes it possible to recover more than 
80 percent of naphtha feed as 108 F-1 
clear octane ten-pound RVP gasoline 

The 


route, diagrammed in Figure 2, elimi- 


Iso-Plus aromatics extraction 


nates the second Houdriformer in the 
scheme previously described, and pro- 
vides for depropanizing, debutanizing 
and depentanizing of an 83 F-1 clear 
the 
former stage. Most of the butanes and 
the 
go to final product. 


Houdriformate from single re- 


part of debutanized reformate 
Depentanized 
Houdriformate undergoes aromatics 
extraction, with concentrate going to 


product and paraffinic raffinate re- 





TABLE 3 


Pilot Plant Yields and Inspections, Iso-Pilus 
Thermal Processing of Catalytic Reformates 


84 F-1 Clear 
Catt tie 
Reformate 

from FE. Tex 

| Naphtha 
26"-385 FP. 
(ASTM) 


89 P-1 Clear 
Catalytic 
Reformate 

from E. Tex 
Naphtha 
260.385 F 

Charge Steck (ASTM 

Weight Vol 

Percent Percent 


Weight Vol. 
Percent | Percent 





Yields: | 
Ca+ Reformate | 74.5 718 
Tar 5.6 ‘ 
Drv gas, Ca and 
lighter 
Pentenes 
Pe” tanes 
Butenes 
Butanes 
Propene 
Potential Catalyti 
Polymer (Cale.) 
(* 


Inspections: 
Gr 


avity, API 
Distillation, ASTM,F 
IBP 

10 percent 

MO percent 

90 percent 

EP 


RVP 3 4.2 
Octanes 
F-1 clear of Ca+ 
F-1 clear of (s+ 
and Catalytic 
Polymer (Cale.) 
sition of Heavy 
‘olymer Free 
Ca+ Reformate 
Paraffin, vol 
percent 
Olefin, vol. percent 
Naphthene, vol 
percent 
Aromatic (Alkyl- 
Benz) vol. per 
cent 
(Alkenyl), vol 
percent 


100.0 


100.0 100.3 


Com 


(*) Assumes 95 percent recovery of butenes, 75 percent 
recovery of propene, 90 percent conversion to polymer 
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A Pilot Unit 


F-1! Clear Octane Number 
Of Debutanized Product 


Yield, Vol 


| 
| 
| 


Excludes Catalytic Polymer 


bo 
| 


© Commercial Unit 


| 
| 
i 
| 
| 
| 
j 


= 18) 
% Thermal Reformer Charge 


i= 18) 


FIGURE 4—How commercial results agree with pilot plant data 


cycling to the main feed stream to the 
See Table 2 


Houdriforming section 


for yields 


3. Iso-Plus Thermal! Processing 


) 


As diagrammed in Figure 3, a third 
Iso-Plus Houdriforming variation pre- 
treats, strips and reforms the naphtha 


F-] Houdri- 


This is depropanized and 


charge to an 87 clear 
formate 
depentanized, with propanes going to 


fuel, 


tanes taken for final blending. The de- 


refinery and butanes and pen- 


pentanized effluent is thermally re- 





TABLE 4 


Refinery Iso-Plus Thermal Reforming 
80.5 F-1 Clear Catalytic Reformate 


Plant Operating Data 
Charge rate, BPD 
Charge octave 

1 at Ser 
Product 
1 clear octane 
Total peteatial de 
yield (* 

F-1 clear octane num! er 95.2 
Heater outlet temperature 1000 
Heater i let pressure, peiz aM) 
Heater outlet pressure psig 615 


5700 
a)? 
924 
kOO 
044 


um er 
utauived gasoline 
86.4 


Vel wi 
Product Yields Percent | Percent 
ry gas, Ca and 
Butanes 
Cs to 440-F gasoli 
440-F to EP heavy polymer 
Light hydrocarbon breakdowr 
Methane and hydrogen 
Ethylene 
Ethane 
Total Ce and lighter 
Propylene 
Propane 
Isobutane 
Isobutylene 2 l 
Norma! butylene } ; 
Norma! butane ‘ ] 


*) Ineludes catalytic polymer from propylenes assuming 
75 percent recovery and 90 percent conversion plus catalytic 
polymer from butylenes at 95 percent recovery and 90 percent 
on version 





September, 1955 


formed, flashed, and debutanized, with 
the © 
merization 


-C, cut going to catalytic poly- 


and resultant polymer 


gasoline going to blending with de- 
butanized reformate, butancs and pen- 
tances Table 2 ( ompare 5 yields for this 
Iso-Plus 


matics extraction variations 


route with those for aro- 


Inasmuch as refiners with available 
thermal reforming equipment may be 
confronted with immediate need for 
higher gasoline product octane num- 
ber, additional pilot plant and com- 
Iso- 


Plus processing in the thermal reform- 


These data 


mercial data are presented lor 


ing combination appear 


in Tables 3 and 4, and a comparison 
of commercial and pilot plant results 


15 shown in Figure } 


Summary Motor vas lines of the 
high-octane levels required today and 
likely 


amounts in the 


to be required in increasing 


foreseeable future may 
be produced economically by any of 
three Iso-Plus processing routes incor 
porating Houdriforming in combina 
tion with supplementary 

Iso-Plus 


bination 


proc essing 
Houdriforming in com 


with aromatics separation 
provides the highest pot ntial for both 
yield of 


Houdriforming in 


number and 
Iso-Plus 


with thermal 


octane motor 
gasoline 
combination reforming 
may be particularly attractive to re- 
finers with available thermal reform- 


te te 
ste 


Ing equipment 
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G. Hunter Miley 
Daugherty Refinery, 
Petrolia, Pa. 


A NEW PROCESS for the utiliza- 
tion of refinery acid sludge has been 
developed at L. Sonneborn Sons’ 
Daugherty refinery. The process em- 
ploys a continuous cycle, carried out 
in a specially designed retort. At the 
start of the cycle, acid sludge is mixed 
with hot coke. As a result of its con- 
tact with the hot coke, the sludge de- 
composes to yield highly concentrated 
sulfur dioxide and additional coke. 
Further on in the cycle, after the sul- 
fur dioxide evolution is practically 
complete, the coke is heated suffici- 
ently to drive off part of its volatile 
hydrocarbon content. Excess coke is 
removed and the remaining coke goes 
on to be mixed with fresh incoming 
sludge. 
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FIGURE 1—Equipment diagram for acid sludge recovery 


WHAT TO DO WITH ACID 


The treatment of petroleum prod- 
ucts with sulfuric acid is a procedure 
that has been used for many years. 
The methods of treatment differ 
greatly and a wide variety of finished 
products is produced by acid refining. 
Among them are white oils, lube oils, 
and alkylates. In practically every 
case, the spent acid from the treat- 
ment forms a dark sludge which 
creates a major problem since its dis- 
posal is necessary in order to avoid 
pollution. It is, therefore, not surpris- 
ing that the acid sludge disposal plant 
in most refineries is considered success- 
ful as long as it disposes of its quota 
of acid sludge, even if it operates at 
a small loss. 

At L. Sonneborn Sons’ Daugherty 


refinery in Petrolia, a new process has 
been developed for disposing of acid 
sludge. The plant which uses this proc- 
ess is a sludge conversion plant rather 
than merely a disposal plant; for it 
converts the sludge into valuable 
products and does so on a profitable 
basis. 


Raw Materials——In describing this 
plant it is useful to consider first its 
raw materials and products. One type 
of feed for the plant is acid sludge 
obtained from white oil refining. Ac- 
tually, even white oil sludge is ex- 
tremely variable in composition. For 
example, its titratable acidity can 
vary from 30 to 90 percent H,SO,. A 


typical white oil sludge, which we will 
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process: Purer SO, than from a sulfur burner, 


SLUDGE 


designate “prototype sludge” has the 
analysis shown in Table 1. 

While the prototype sludge exem- 
plifies the feed going to the plant to- 
day, it is believed that any acid sludge 
can be converted by the new process 
as long as it is pumpable and cokeable. 
The pumpability requirement is neces- 
sary in order for the sludge to be de- 
livered to the plant in the proper 





TABLE 1 


Analysis of Prototype Sludge 
Percent Acid (H980,) 
Percent Water. . 
Percent Hydrocarbon 

Total 


Viscosity, 88U at 100° F 
Color 








New process 
decomposes sulfuric 
acid sludge to coke 
and high purity SO,. 











form, and the sludge must be cokeable 
in order to produce the discrete, hard 
coke particles on which the function- 
ing of the process depends. 


Unique Retort—The heart of the 
plant is a unique retort into which 
the sludge is fed. The retort produces 
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... The Miley Process 


sulfur dioxide and coke as its main 
products. A variable quantity of hy- 
drocarbon vapors is also produced but 
these vapors are profitably used as 
part of the fuel required by the retort 
so that they are consumed in the 
process. 

Referring to Figure 1, two outlets, 
G, are provided in the retort for the 
sulfur dioxide, By far the larger quan- 
tity comes from the lower outlet near 
where the sludge and coke first meet 
A relatively small quantity of sulfur 


dioxide is taken from the upper out- 
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let. The gas issuing from these two 
outlets contains a greater percentage 
of sulfur dioxide than a gas obtained 
from a sulfur burner. The explanation 
for this paradox is that when sulfur 
is burned the air required for com- 
bustion contains 79 percent of nitro- 
gen 
dioxide that is produced, On the other 


which contaminates the sulfur 
hand, in the retort, sulfur dioxide is 
obtained from the sludge by decom- 
position without the addition of any 
air. 

However, the gas from the retort 
contains some hydrocarbons which 
must be burned out before its sulfur 
dioxide content can be converted to 
sulfur trioxide, This purification pro- 
cedure is carried out in a furnace (to 
which some natural gas is admitted) 
and followed by water-scrubbing, Cot- 
trell precipitation, and oxygen adjust- 
ment, After these steps, the retort gas 
is comparable to gas derived from sul- 
fur burning. The comparative analy- 
ses, on a dry basis, are given in 
Table 2. 

The other valuable product derived 
from the retort is a coke, which is low 
in ash, low in acid content and rela- 
tively large in particle size. The coke 
obtained from the prototype sludge 
has the analysis shown in Table 3, 

This coke has been found useful as 
a raw material for activated charcoal 
carbon 


and for the manufacture of 


disulfide. 


Process Explained The 
can be best understood by referring 
to Figure 1. Basicaliy the retort pro- 
vides a closed path for the circula- 


proc ess 


tion of coke and sludge. The sludge 
is admitted to the conveyor-mixer, E, 
at F, 

There it comes in contact with coke 
particles which are at a temperature 
between 450 and 650 F. The sludge is 
mixed with the hot coke and 
mediately begins to decompose. The 
gas evolved from this decomposition 
flows out through the outlets, G. 

The coke produced mixes with the 
circulating coke and proceeds on its 
path through the retort. The move- 
ment of coke and sludge in the con- 
veyor-mixer is due to the rotation of 
two ribbon conveyors which are set 
sufficiently close together so that the 
flights of one revolve in the free space 
of the other. This arrangement pro- 
vides for thorough mixing of the coke 
and fresh sludge during the time that 


im- 
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they are being transported to the rotor 
lift, D. 

The coke-sludge mixture is fed by 
to this rotor lift and is then 
transported vertically upward to the 


gravity 


top of the retort. There, a horizontal 
conveyor carries the mixture to heat 
exchanger, B. This heat exchanger is 
provided with 52 tubes which are 
hung freely from a tube sheet near the 
top of the exchanger shell. The coke 
flows down through these tubes and, 
as it does so, it is heated by hot 
furnace gases circulating outside of 
the tubes 

The coke falling from the tubes 
impinges on a conical baffle, X, whose 
purpose is to insure even flow through 
all of the exchanger 


When the coke passes this cone, it en- 


tubes of the 


ters the conveyor-mixer and there 
fresh 
Thus the cycle begins again, 


comes in contact with sludge. 


The excess coke which is produced 
by the decomposition of the sludge is 
removed at H, immediately above the 


This coke is 
conveyed by a screw to a coke storage 


heat exchanger tubes. 
tank, K. From there, it is transported 
by means of a belt conveyor, M, to a 
storage bin, N, used for loading rail- 
road hopper cars. The excess coke. as 
produced is hot. In order to prevent 
its ignition, it must be stored initially 
in the absence of air. 

Therefore, the coke storage tank is 
air-tight. When the 
storage tank, it is cooled by a stream 


coke leaves the 





TABLE 2 
Comparative Gas Analyses 


| RETORT GAS 

Gas From 
Sulfur 
Burning 


Ready for | 

m | Conversion 
Percent 80g 
Percent Og | 1 
Percent No 7 
Percent COs 
Percent Hydro- 

carbons 








TABLE 3 
Analysis of Coke From Prototype Sludge 


Percent Fixed Carbon bond 70 
Percent Volatile 20 
Percent Acid 1 


Total 100 
Sereen Analysis 
Percent Retained on No. § 03 
26.9 
467.9 
41 
4 
02 
0.1 
Percent Dust 0.1 


Total 100.0 
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flows over it as it 
belt conveyor, 
for transportation to the bin. This 
water-cooling brings the coke temper- 
ature down to around 200 F. and the 


allowed to remain on the 


of water which 


comes onto the used 


water 1S 
coke during storage in the bin and 
subsequent shipment to points of use 


interesting Feature 
ing feature of the 


An interest- 
retort is the way 
in which the heat exchanger is con- 
structed. The tubes are suspended 
from a sheet at the top, but there is 
no tube the bottom of the 


exchanger, Consequently, the furnace 


sheet at 
gases used for heating the coke cir- 
culate around the tubes and have free 
access to the coke itself at the bottom 
of the tubes 

These 


contaminate the 


combustion gases can not 


sulfur dioxide ob- 


tained from the sludge because the 


flowing coke leaving the bottom of the 


heat seal 


exchanger acts as a pre- 
venting the gases from the exchanger 
from into and beyond the 
conveyor-mixer where the sulfur diox- 
evolved. A supplementary 


method of heating the coke before it 


getting 
ide is 


enters the conveyor-mixer is provided 
by the admission of 
lower part of the 
through pipe, A. This air, coming in 
contact with the hot coke there, 
causes combustion to take place and 


coke 


hot air to the 


heat exchanger 


raises the temperature of the 


particles. 

As a result of the heating in the ex- 
changer tubes and of the combustion 
with air, the coke particles leaving the 
heat 
between 


have a 
450 and 650 F 
temperature of the coke particles is, 
and 
adsorbed 


exchanger temperature 


The surface 
considerable 


moreover, higher 


cracking of hydrocarbons 
takes place in the heat exchanger. 

The cracked hydrocarbons, as well 
as much of the natural volatile matter 
in the coke, distill off at this point in 
the retort, leaving the coke that goes 
into the conveyor-mixer low in vola- 
tile content and ready to adsorb the 
fresh sludge as it is admitted 

The hydrocarbons evolved from the 
coke in the heat exchanger mix with 
coming from the 


the gases retort 


furnace as well as the gases which 
arise from the partial combustion of 
the coke. Part of this mixture of gases 
is then fed back to the furnace where 
additional fuel and air are introduced, 
REFINER 
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when needed, to maintain the furnace 
exit gas at about 1400 F. Not all of 
the gas leaving the heat exchanger 
can be fed to the furnace and the ex- 
cess is bled off to a fume furnace, FF, 
where it is burnt in conjunction with 
natural gas. (The heat generated in 
this fume furnace is, in turn, used to 
heat the air which is admitted to the 
retort furnace and to the lower part 
of the heat exchanger.) The gases 
leaving the fume furnace are low in 
sulfur dioxide and in hydrocarbons 


Heat Input—The heat input for 
the retort depends on the type of 
sludge being processed. When the pro- 
totype sludge is being run, approxi- 
mately 500 Btu’s are required per 
pound of sludge. This Btu input is 
high enough to maintain all tempera- 
tures within the retort above the de- 
composition point of the sludge feed 
The highest temperature is, of course, 
at the coke exit of the heat exchanger. 

The coke entering the conveyor- 
mixer must be sufficiently hot to 
furnish practically all of the Btu’s re- 
quired to decompose the sludge which 
Thus the coke 
leaving the exchanger has a tempera- 
ture between 450 and 650 F. 


is admixed with it 


The introduction of sludge in the 
conveyor-mixer reduces the coke tem- 
perature so that the coke entering the 
bottom of the rotor lift has a tempera- 
ture of between 400-500 F 

The rotor lift is jacketed and hot 
combustion gases pass within the 
jacket, I, in order to maintain the 
temperature of the coke while it is 
being elevated. The horizontal con- 
veyor, C, carrying the coke from the 
rotor lift to the top of the heat ex- 
changer is well insulated to prevent 
heat losses 

Thus the coke enters the heat ex- 
changer tubes at approximately its 
exit temperature from the conveyor- 
mixer. As the coke drops through the 
heat exchanger tubes its temperature 
begins to rise again. 

The volume of coke is large in re- 
lation to the volume of sludge. As 
much as 30 tons of coke may be cir- 
culated with each ton of sludge. This 
high coke-to-sludge ratio results in a 
smooth and easy decomposition of the 
sludge. 

Furthermore, the fact that so much 
coke is used levels out temperature dif- 
ferences within the retort so that ther- 
mal strains are kept at a minimum 


Because of the evolution of sulfur 
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dioxide a slight pressure is developed 
within the retort. 

This amounts to approximately one- 
fourth-inch of water at the upper and 
lower sulfur dioxide outlets, G. Since 
the gas exit pressure 1s low, the pipe 
into whi h the vas flows should be 
slightly below atmosplieric pressure 
It has been found best to keep it ata 
vacuum of one-half-inch of water 

The retort now in operation has a 
capacity corresponding to 50 tons of 
the prototype sludge per day. Approx- 
imately 95 percent of the sulfur diox- 
ide content of the sludge is recovered 
in the yield, of 
course, varies with the nature of the 


retort. The coke 


hydrocarbons in the sludge. When the 
prototype sludge is used as a feed, 
each 50 tons of sludge yield about 14 
tons of coke 

The retort is constructed of plain 
steel with the exception of the heat 
exchanger which is made of stainless 
steel. The only severe corrosion takes 
place in the conveyor-mixer near 
where the sludge enters: a portion of 
the ribbons on the screws there has 
a tendency to wear out every 4 to 6 


months. Since the corrosion is local- 





TABLE 4 
Space Requirement of Retort 


Width | Length | Height 


Actual Size, Feet ' 15 
Size with Working 
Space Feet | a4 
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ized, however, repair of the ribbon is 
a simple matter usually requiring only 
two days’ downtime 

The retort’s space requirements are 
modest. A unit capable of processing 
90 tons of sludge per day occupies 
the space shown in Table 4 

Very little additional spac will be 
necded for a 75-ton unit now under 
construction. In mild climates, no 
housing for the unit is necessary but 
some protection from the weather is 
advisable where winters are severe 
The approximate cost of the retort is 
about $1000 per ton of sludge feed 
daily capacity, Thus, a 50 ton unit 
would cost about $50,000 exclusive 
of license fee 

The operation of the retort is 
largely automatic. One man can su 
pervise the actual running of from 
one to three retorts. His duties con 
sist merely of recording temperatures 
adjusting sludge feed, and general 
supervision 

The process and the retort are 
covered by pending applications for 
patents, and are available on license 
to other companies interested in the 
conversion of acid sludge. Several in 
stallations are now in the construc 


tion or planning stage + 


~~ 
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At Magnolia’s Beaumont refin- 
ery, treated distillates have excellent stability 
in storage, as evidenced by their good color 


and low sediment content. 
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Photo shows Dualayer process installation; in opera- 
tion since November 1, 1954. FIGURE 1 (middle) is 
phase diagram for KOH-KCR-H,O. These are the 
conditions necessary for the formation of three layers. 
FIGURE 2 is the flow diagram for the process. The two 
treaters have some auxiliary equipment in common. 
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A 30,000-BARREL-per-day Dua- 
layer distillate fuel oil treating unit 
was placed into operation at the 
Beaumont refinery of Magnolia Pe- 
troleum Company on November 1, 
1954. It is the first unit to employ the 
Dualayer principle in the treatment 
of distillate fuel oils with sodium and 
potassium hydroxide solutions, The 
treated distillates have excellent sta- 
bility in storage. as evidenced by their 
good color and low sediment content 
The carbon residue content is also re- 
duced and the treated cracked prod- 
ucts are compatible with straight-run 
distillates having poor carbon residue 
blending characteristics. The odor is 
improved by the removal of mercap- 
tans and oxygenated compounds. In- 
expensive installation, modern instru- 
mentation and small consumption of 
chemicals result in low treating costs. 
One man is ample to operate the unit. 

Theory of the Fuel Oil Dualyer 
Process—The theoretical principles 
involved in the Dulayer process were 


' Im- 


described in an earlier article. 
portant facts concerning refining of 
cracked fuel oil distillates by the 
Dualayer process are summarized as 
follows: 

1. Instability of cracked distillates 
in storage is due to the presence of 
acidic compounds like certain mer- 
captans and phenolic compounds. 
These harmful substances are re- 
moved by Dualayer refining. 

2. Strong alkali solutions are nec- 
essary for efficient extraction of these 
accelerators of undesirable oxidation 
Potassium hydroxide is 
more efficient in this respect than so- 
dium hydroxide but more expensive. 

3. The 40-percent by weight so- 
dium hydroxide and 50-percent by 
weight potassium hydroxide solutions 
are the preferred treating agents. Oils 
which must be refined with potassium 
hydroxide are pretreated with sodium 
hydroxide for economic reasons, 

4. The strong alkali solutions used 
in the Dualayer process form three 
immiscible layers when mixed with 
the oil, The top layer is the refined 
oil. The middle layer contains the ex- 
tracted harmful compounds in alkali 
solution and is called the “salt layer.” 
The lower layer is the unreacted al- 
kali solution which is recycled in the 
process. Recycling permits complete 
utilization of alkalies in the extrac- 
tion operation. 


reactions. 
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the for- 
the Dua- 
layer process are shown in Figure 1. 


Conditions necessary for 


mation of three layers in 
The triangular phase diagram refers 
to a system containing potassium hy 
droxide, potassium salts formed with 
the acidic oil constituents referred to 
for simplicity as “potassium cresyl- 
ate,” and water. The tie line a on the 
diagram shows the composition ol the 
layers which separate in the two-phase 
region. In the example shown on the 
diagram these compositions are repre- 
The layer b 
the 
layer c is free potassium hydroxide so- 


sented by points b and ¢ 


contains the extracted salts and 


lution which can absorb additional 


quantities of acidic substances from 
the oil 


streneth of 


In the Dualayer process the 


the treating solution is 
controlled so as to permit continuous 
withdrawal of the salt 


contaminating the potassium hydrox- 


layer without 


ide solution recycled to the unit 


The Dualayer 
unit installed at Beaumont consists of 


Dualayer Treaters 


two separate treating systems having 
some of the auxiliary equipment in 
common, Each treater has a capac ity 
of 15,000 barrels per stream day 
No. 1 
droxide and potassium hydroxide so- 
No. 2 uses only 
the sodium hydroxide solution, Fuel 
oil distillates produced by the refinery 
are divided between the two treaters 
according to their treating character- 
istics, Distillates difficult to treat, 
such as those originating from certain 


Treater uses both sodium hy- 


lutions and Treater 


West Texas crude oils, are charged 
to Treater No. 1 while the rest of the 
distillates are handled by Treater No 





TABLE 1 
Typical Operating Conditions on 
Treaters Nos. 1 and 2 


UNIT Ne. I 





Oil Rete, B/D 15,000 
Temperature Inlet Oil, °F 130 
NaOll Treat 

Dosage, Volume Percent Oil 5 

Mixer Pressure Drop, psi 

Solution Strength, Wi % NaOu 
KOH Treat 

Dosage, Volume Percent Oil 5 

Mixer Preasure Drop, psi 25 

Sclution Strength, Wt. 9% KOH 5” 
Water Wash 

Dosage, Volume Percent Oi) 10 

Mixer Pressure Drop, psi 2 
CONCENTRATORS 

Uaw NaOH 


25 
40 





Charge Rate, B/D 185 

Temperature, °F 165 

Pressure, lo.Hg.Abe 27 
Solution Strength, Weight Percent 

Inlet 400 

Outlet 41.5 
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2. Operating conditions are shown in 
Table 1 

The fuel oil entering the treater is 
mixed with 5 percent by volume of 


130 F 


valve is used for obtaining a thorough 


alkali solution at A mixing 
dispersion of the reagent. The result- 
ing emulsion passes into the s¢ parator 
equipped with clectrical precipitators 
for reducing the settling time and 
obtaining a sharp scparation between 
the three layers 


salt 


the treated oil, the 
layer, and the free caustic 
These 
the 


streams 


solu- 


tion layers are withdrawn 


from separators in individual 
The oil from the treating 
stages contains as little as 0.001-0.004 
percent by weight of alkalics as com- 
pared to 0.08-0.16 percent of alkalies 
which would be obtained by gravity 
settling in the absence of the electri 
cal precipitators 

Consumption of the alkalies is di- 
rectly related to the quantity of acidic 
substances extracted from the oil, So 
dium hydroxide consumption vVarics 
from 0.20 to 0.30 pound per barrel 
and that of potassium hydroxide from 
0.06 to 0.08 pound per barrel of 
Acidic 


tracted by the alkalics represent from 


treated oil compounds ex- 
0.2 to 0.4 percent of the oil charge 
and the product yield is over 99 per 
cent by volume 

Water is formed in the reaction be- 
tween alkali hydroxide solutions and 
the acidic substances in the oil. Some 
water is introduced into the unit with 
the stock. The quantities of 
water are small but they must be re- 
moved the 
maintain concentrations of the 


charge 


order to 
alkali 
Weak s0- 
lutions have a low extraction power 
and interfere with the separation of 
the salt layer 


from system in 


solutions at working levels 


Water is removed from 
the recycled treating solutions by dis- 
tillation, Two concentrators are used 
the sodium 
the other for the 
potassium hydroxide solution. Diam- 
eters of these concentrators are only 
24% and | foot, respectively, but their 
capacity is in excess of the require- 
ments and will be fully utilized when 
the Dualayer treating facilities are 


for this purpose—one of 


hydroxide solution 


expanded, A small portion, about 
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100-200 barrels per day, of the alkali 
solutions is passed through the con- 
centrators which are controlled auto- 
matically. The strength of the alkali 
solutions is regulated by adjustments 
in the steam supply to the heating 
coils, The duty of the operator is re 
duced to occasional testing of the 
gravities of the caustic solutions. 

Before the treated oil leaves the 
system it is washed with ten percent 
by volume of water for removing the 
last traces of alkalies. Water and oil 
are passed through a mixing valve 
and, as in the caustic treating stages, 
separation is speeded up by the use 
of electrical precipitators. 

Product Quality—-Properties of a 
typical untreated fuel oil distillate 
processed through the Dualayer unit 
are shown in Table 2. Properties of 
the treated product, including its 
blending characteristics with a sweet- 
ened West Texas distillate, are shown 
in Table 3. Color and sediment sta- 
bility of the oil were determined by 
moderately accclerated tests equiva- 
lent to one or two years of tank 
storage depending upon climatic con- 
ditions, 

The tabulated data show that Dua- 
layer treatment reduced the rate of 
sediment formation from 17.3 to 2.5 
mgs. per 100 ml. In addition, the 
treated product has an excellent re- 





TABLE 2 


Properties of Untreated Cracked 
Fuel Ol! Distillate 


Gravity, °APT 28.3 
Color, ASTM il4 
Pour Poi 4, °F 4 
Plath Poi t, (COC), OF 198 
Sulfur Conte t, Weight Percent it 
Merraptan Sulfur, Weieht Percent 0.022 
Carin Resitue (on 10% bottoms), Wt. % 0.10 
ASTM Distillation. °P.: 
LBP 426 
10 pereent 4n6 
5O percent 536 
00 percent 610 
bP 660 
Recovery, Volume percent os 





TABLE 3 


Dualayer Treated Cracked Fue! Oil 
Distillate 


Untreated | Treated 


Properties 
Gravity, “API 
Color, ASTM 
Mereaptan Sulfur, Wt. percent 
Carbon Residue (on 10°% 
bottoms), WL. percent 0.10 0.07 
Carhon Residue Blending Value! 
(on 10% bottoms), Wt. percent 0.27 0.07 
After One Year Storate Equivaleat® 
Carbon Residue, Wt. percent 0.49 0.21 
Color, ASTM 
Sediment, mgs 


|- 
| 
| 


i 


14 4 
0.022 0.001 


24.3 24.3 
1} 
| 


»8 4 
100 mi 17.4 25 


' Blended with 25 percent by volume of sweetened 550° F 
K.P. West Texas strnight-run kerosine having a 0.04 C.C_LR 
on 10 percent hottoms 

® Based on Gulf Coast temperatures. Equivalent to two 
years storage on Kast Const 
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If further 


provement in the oil stability is de- 


sponse to inhibitors. im- 
sirable, a small quantity of standard 
inhibitors reduces the sediment for- 
per 100 ml. 


Fuel oil distillates are higher boil 


mation to below | mg. 


ing than gasoline and contain mer- 
captans which are difficult to extract 
The data show that the mercaptan 
content of the oil resistant to 
mercapan removal was lowered from 
0,022 to 0.001 percent by weight. The 
mercaptan content of other fuel oils 


most 


was reduced beyond the sensitivity of 
the doctor test. 

The Conradson carbon residue of 
the untreated distillate was 0.10 
weight percent on the ten percent 
bottoms. However, the blending value 
of the residue in mixtures with sweet- 
ened West Texas distillate was 0.27 
weight percent. This is explained by 


the interaction between the converted 
sulfur compounds in the virgin stock 
and the unstable components of the 
cracked stock.*? The Dualayer treated 
distillates show no deviations in their 
Ap- 


parently substances contributing to 


carbon residue blending values 


this incompatibility are acidic com- 
pounds extracted by the strong caus- 
tic solutions 
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Three units are being designed now; Aurora Gasoline Company’s unit at 





Detroit probably will be the first completed. 





Papan@)eiiniem Looks to First Unit 


William K. Hunter, 
Universal Oil Products Company, 
Des Plains, Ill. 


THE REXFORMING process de- 
veloped by Universal Oil Products 
Company provides a versatile tool to 
produce premium fuels of any poten- 
tially useful octane rating required in 
the ever increasing gasoline quality 
market. Rexforming combines in re- 
cycle operation the flexibility of the 
Platforming process with selective 
solvent extraction technique to effi- 
ciently produce super-octane gasolines 
utilizing even the lowest quality feed 
stocks. 


Description of Process— Typical 
flow arrangment adapting Rexform- 
ing for processing of full boiling range 
gasoline is shown in the process 
diagram of Figure 1, The charge ma- 
terial is introduced to a reboiled pre- 
fractionator which removes light gas- 
oline and heavy bottoms to provide 
a sidecut fraction as combined feed 
to the reaction section. The reaction 
utilizes the 


section is similar to and 


catalyst of the Platforming process. 
Briefly, the reaction section charge 
material is combined with a recircu- 
lated hydrogen-rich gas stream. pre- 
heated and introduced into a reactor 
chain, The effluent streams from the 
initial and intermediate reactors are 
reheated before introduction to sub- 


The effluent 


the final reactor after heat exchange 


sequent reactors from 


and cooling enters a separator where 
hydrogen - 


Che 


separator liquid is charged to a sta- 


the recirculated and net 


rich gas production are removed 


bilization column which functions as 
a debutanizer 
The 


continuously 


debutanized Platformate is 


charged to the extrac- 


tor wherein a controlled separation 


is effected between the lowest and 


highest octane components. Aromatic 
boiling (highest 


and lower octane 
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non-aromatic compounds exhibiting 
greater solubility are selectively ex- 
tracted from the Platformate and re- 
moved from the column in rich sol- 
vent, The less soluble higher boiling 
non-aromat« compounds, or lowest 
octane components, are continuously 
rejected from the top of the extrac- 
tor, returned as recycle and mixed 
with fresh charge stock 


Rich 


extractor 


solvent removed from the 


bottom is continuously 


charged to a stripper wherein the 
Rexformate gasoline is separated and 
removed to storage. The stripped lean 
solvent is withdrawn and returned to 
the extractor completing the solvent 


cycle 


Considerations in Super Fuel Pro- 
duction——-Catalyti« 


grades straight run naphthas through 


Reforming up- 


four principal reactions: Dehydrogen- 
ation of naphthenes momerization, 


hydrocracking, and dehydrocycliza- 
tion of paraffins 


Net aromatics present in reformates 
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usually represent the products ol 
essentially complete naphthene dehy 
drogenation and some paraffin dehy 
drocyclization. Aromatic production 
from paraffins and a lesser extent 
from naphthenes involves volumetric 
loss due to hydrogen production and 


he 


is partially offset by excellent octane 


density change volumetric loss 


quality of the aromatics 


Isomerization and hydrocracking 


are important reactions for upgrading 
paraffins, Isomerization is the fastest 
of the paraffin reactions, but is lim 
ited in usefulness at the elevated o« 


tame levels due to the presence ol 


large concentrations of low-octane 


paraffins in the equilibrium mixture 
heavy 


Hydrocracking of paraffins is 


a substantial contributor to octane 


improvement in naphtha reforming 
and in part counterbalances the volu 


metric losses obtained in other re 


forming reactions 


Production of reformates in the 


high octane ranges with once-through 


technique requires high severity op 


erating conditions with the common 
feed stocks Inecre ised operation sevel 
itv ellects octane 


improves nt on 


the non-aromatic constituents by s¢ 
elimination of hea 
dehydroc: 
and h 


moleculat 


lective paraffins 


through clization to 


aro 
matics drocracking to lowes 
weight or higher qualit 


Dehydros 


pat iliins | e\ 


/ 


paratlin clization of 


hea 


ingle pa 


limited u 


| 
erely 


technique by increased 


aromatic concentration. Hydrocracl 


paraflin 1} 


olatilit 


ing ol mited b the 


product pecifications and 


requires a proper balance with the 
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Rexforming Looks To First Unit . . . 
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FIGURE 1—Rexforming flow diagram: Units can readily be designed to incorporate Platforming 
equipment. 


other reforming reactions. The above 
factors constitute a real limitation to 
the production of super-octane fuels 
in once-through technique resulting 
from the presence of small but very 
important concentrations of low oc- 
tane paraffins. 


The octane limitations imposed by — 


low quality paraffins can be partially 
offset through increased aromatic 
concentration. Increased aromatic 
production may be achieved utilizing 
lower reaction pressures; however, 
this increase is accompanied by cor- 
respondingly lower paraffin octane 
quality. Typical comparative data for 
processing of Mid-Continent naph- 
thas is shown in Figure 2. The graphi- 
cal comparison indicates the increased 
percentage of aromatics required at a 
given reformate octane level at lower 
pressure processing conditions. Some 
automotive engine pre-ignition diffi- 
culties are considered to be assocated 
with excessive aromatic concentra- 
tions in motor fuels. With this con- 
sideration, the minimum aromatic re- 
quirement at given octane level would 
be an essential production technique. 

Rexforming Technique—Rexform- 
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ing overcomes the super-octane limi- 
tations inherent in once-through 
processing through the combination 
of Platforming and solvent extraction 
technique. The solvent extraction 
step is controlled at select conditions 
to effect a sharp separation between 
the highest and lowest octane por- 
tions of the debutanized reactor 
effluent. 

This high degree of separation re- 
sults from the relatively greater solu- 
bility of aromatic and low boiling, 
high octane paraffin constituents ex- 
hibited in the solvent, For example, 


aromatic solubilities exceed the solu- 
bility of corresponding boiling point 
paraffins by a multiple greater than 
five at suitably controlled extraction 
conditions. At these same conditions 
the paraffins in the 150 F. boiling 
range exhibit a solubility three times 
greater than corresponding paraffins 
in the 400 F. class boiling range. As 
can be seen with these solubiliy rela- 
tionships, the highest octane compo- 
nents, principally aromatics and 
lower boiling paraffins, will be selec- 
tively dissolved and withdrawn from 
the 
while the lowest octane components, 
principally high boiling paraffins, are 


the extractor in rich solvent, 





TABLE 1 
Pilot Plant Rexforming Data—Mid-Continent Feed Stock 


| 
Fresh | 


Inspection Data: Charge 


| 

Stabilized 
Reactor 
Effluent 


De- 
butemued 


Low 
Octane 
Recycle 








Gravity, °API 
P-1 Clear Octane 
Aromatics, Volume Percent 
100 ML Distillation: 

IBP °F 


52.3 
33.0 


5 Percent 
10 Percent 
30 Percent 
50 Percent 
70 Percent 





Quantities, Volumes per 100 Volumes, 
Net Feed 


513 
74.0 
36.5 


65.2 
36.8 
4.1 


44.1 


131 
179 
195 
239 
270 
308 
366 
30 
443 


142 
197 
209 














128.7 
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continuously rejected. 

With integrated Platformer opera- 
tion the lower octane non-aromatics 
continuously rejected in the extrac- 
tion step are returned and mixed with 
fresh charge stock thus achieving 
selective conversion and upgrading of 
the heavier paraffins to super fuel 
quality components. This recycle of 
low octane non-aromatics 
serves to reduce the concentration of 
aromatics in the Platformer reaction 
zones creating a more favorable envi- 
ronment for the dechydrocyclization 
of paraffins to aromatics. 


further 


Figure 2 graphically represents a 
relationship between octane level and 
aromatics Plat- 
formates from low and high pressure 
operation as well as Rexformates 
from moderately selective operation 
produced with a typical Mid-Conti- 
nent feed stock. The comparison 
vividly demonstrates the minimized 
aromatic requirement of Rexformates 
at a given octane level and a measure 
of the degree of up-grading effected 
in the non-aromatic fraction. 

Partial 
non-aromatics in each pass through 
the reactor section permits the mild 
reaction severity levels typical in re- 
cycle 
ratory 


concentration for 


conversion of low octane 


operations. Considerable labo- 
and pilot plant 
demonstrate severity-product quality 
relationships distinctly mild 
parison to once-through 
Platforming catalyst 
strated extensive life 
in numerous commercial applications 


exper lence 


com- 

operation 
has 

characteristics 


demon- 


at the temperature levels required 

Rexforming, thereby, totally elimi- 
nating any necessity for consideration 
of blocked-out 
processing. 


regeneration type 
instabili- 
ties inherent in once-through reform- 
ing the high 
levels required to produce near super- 
fuels, Rexforming 


In avoiding the 
operation at severity 


octane functions 





TABLE 2 


Estimated Investment and Operating Costs 
for Rexforming 


Erected Cost (within battery limits) 
Operating Costs 
¢/barrel full boiling gasoline 
Operating labor at $2.75 per hour 
Laboratory 
Utilities 
Fuel at 15¢/MM Btu 
Power at 0.8¢/kwh 
Steam at 30¢/M tb 
Water at 1¢/M gallons 
Catalyst 
Solvent 
Maintenance at 3 percent of investment per 
year. (M & L) 
Insurance and property 
investment/ year 


$1,400,000 


taxes at 2 percent of 


Total operating costs excluding royalty, 
depreciation, administration and overhead 
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F-I Clear Octane Rating 


53 54 


| REXFORMING 


595 56 57 


ye 
ONCE —- THROUGH 
NORMAL PRESSU Ey 


ONCE-THROUGH 
LOW PRESSURE 


58 59 60 GI 


Volume Percent Aromatics 
in Reformate 


FIGURE 2—Rexformates contain less aromatics for a required octane level 


under more ideal yield producing 
conditions. 

Pilot Plant Data 
Table 1 are typical test stream and 


product data selected 


Summarized in 


mid octane 
range from pilot plant Rexforming 
studies on Mid-Continent naphtha 
The octane range of the study covered 
the levels indicated for the 


aromatk 


reformate 
concentration-octane 
The 


more 


corrTre- 
reaction tem- 
20 F. 


once- 


lation in Figure 2. 


perature averaged than 


lower than _ corresponding 


through processing requirements at 


all octane levels studies, thus provid- 


ing a clear indication of the reduced 


severities in recycle operation. The 


degree of up-grading in the non- 


aromatic fraction of the product 


Rexformate is demonstrated by the 


reduced aromatic concentration re- 


quired at a given octane level, e.g 


approximately 5 percent lower aro 


( 


matics at the 97.5 octane level Space 


velocities utilized in the study were 


higher in relation to fresh charge 
stock 
ployed for considerably lower prod 


-through 


than would normally be em- 


uct octane levels in once 
reforming 
Examination of the 


Table |! 


effluent octane number resulting from 


produc ts in 


indicates the low reactor 
the mild severity level employed. The 
level of the 


indicates the 


low octane recycle mate- 


rial desirability of fur- 


ther upgrading on this material. The 


REFINER 


composite properties of the recycle 
this 


material for partial or complete with 


stream indicate the potential of 
drawal to serve as a paraffinic solvent 
or jet fuel component in a refinery 
specialty product program. The prop 


erties of the product Rexformate 


show the balance of volatility charac 


teristics and the octane level-vyield 


relationship attainable at the proc 


essing conditions selected 


Rexforming Economics — Approxi- 


mations of investment and operating 

Table 2 for 
Rex- 
5000 
barrels per stream day of full boiling 


Mid-Continent 


in a flow 


costs are tabulated in 


producing 98 F-1 clear octane 


formate in a plant processing 


range straight run 


gasoline scheme as outlined 


in the process description 


Commercial Application—Since 
Rexforming was announced in March 
of this year, considerable interest has 
been demonstrated in the process by 


Three Rex 


formers already are in the process ol 


the refining industry 


unit for 
Aurora 
Company will probably be the 
with 


completion scheduled for the end of 


design and construction. The 
the Detroit 


line 


refinery of (;aso0 


first commercial un.t to operate 


the yeal 


PROCESS ISSUE ‘55 
18th Annual 











' FIGURE 2—Photo at teft is alkylation unit at 
The Texas Company's Amarillo refinery. Two 
other new units are on stream and an old one 

is being revamped by this company. 


Sulant 
FIGURE 1—Flow diagram for alkylation unit at 
Amarillo, Texas. About half the isobutane re- 


cycle comes from the effluent refrigeration re- 
cycle, the other half from the deisobutanizer. 
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Alkylating with Effluent Refrigeration 


First sulfuric acid unit with effluent refrigeration produces 95 


(F-1) clear alkylate at low acid consumption. 


A. R. Goldsby and D. H. Putney, 


Stratford Engineering Corporation, 
Kansas City, Mo. 


LOWER CAPITAL investment, 
decreased operating cost, increased 
yield, higher alkylate quality, and 
low acid consumption combine to give 
the Sulfuric Acid Alkylation process 
unit of The Texas Company at Ama- 
rillo, Texas, an unusual commercial 
interest in a period when refiners are 
turning to the process for motor fuel 
production, In addition to investment 
and operating economies, indications 
are that the alkylate produced from 
the sulfuric acid alkylation process 
will show an octane appreciation 
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when blended with catalytic refor- 
mate and catalytically cracked gaso- 
line. The unit went on stream March 
4, 1955. 

This unit is producing alkylate of 
high quality with exceptionally low 
sulfuric acid consumption. It employs 
“Effluent Refrigeration”’’ which es- 
sentially is a means of economically 
obtaining a very high isobutane con- 
reaction mixture 
with little conventional fractionation. 
Thus the cost of fractionation facil- 
The hydro- 


centration in the 


ities is greatly reduced 
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carbon effluent from the reactor. 
alter separation in the settler, be- 
comes the refrigerant used in the 
cooling elements of the reactor. and 
hence the term “Effluent Refrigera- 
tion.” 

The Amarillo unit was the first one 
to be designed employing effluent re- 
frigeration and it has given excellent 
results right from the start, The re- 
sults obtained and the ease of opera- 
tion of the unit fully substantiate o1 
surpass the claims and hopes made 


for the process. The debutanized 


No. 9 





FIGURE 3—View of contactor, suction trap, settler, acid and feed stock storage tanks. Spent acid is sold to a chemical company 


over-all butylene alkylate has an end 
point of less than 400 F., and the avi- 
ation fraction of 95-98 percent has a 
3-C Performance Number with 4.6 c« 
of TEL of 155-160, The catalyst con- 
sumption averages less than 0.4 of a 
pound per gallon of alkylate. The 
outstanding nature of these results 
may be more fully appreciated when 
it is considered that some alkylation 
units not using effluent refrigeration 
produce an aviation alkylate having 
a 3-C Performance Number of only 
147 or less, representing only about 
90 percent of the total alkylate, and 
with acid consumption of 0.75 to 1.0 
pound of acid or higher per gallon 
of alkylate 

The detailed design and engineer- 
ing of this unit were worked out by 
the engineers of the Refining Depart- 
The 
Stratford Engineering Corporation is 
the Sulfuric Acid Alkyla- 


tion process and licenses the Effluent 


ment of The Texas Company 
agent for 


Refrigeration process 


Feed Stocks—-The Amarillo alkyl- 


ation unit is part of an over-all ex- 
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pansion program which has resulted 
crude running ca- 
8500 to 15,000 
addition to the 


in an increase in 


pacity from about 
barrels per day. In 
alkylation unit, a new crude unit, two 
thermal cracking units, fluid catalytic 
cracking unit, polymerization unit, 


and Platformer have been installed 


The feed stock for the alkylation 
unit depends on the operation of all 
the other 
portion of the olefin charge stock is 
the over-all butylene fraction from 


units. Usually, the major 


the catalytic cracking unit, and the 
rest from the thermal cracking units 
The olefin « harge is treated to remove 
hydrogen sulfide and 


The 


from the 


mer aptans 


isobutane charge stock, aside 


isobutane contained in the 
olefin charge stock. is essentially the 
over-all C, fraction from the Plat- 
former. This saturated C, fraction is 
charged directly to the deisobutan 
izer tower for separation of isobutane 


from normal butane 


Iwo 12,000-barrel butylene storage 


tanks were used for about the first 


month but since that time only one 


PetroteumM REFINER 


has been used. Two tanks enable 


more efficient settling of entrained 
water, The second tank will again be 
used in the Fall, A 1000-barrel stor- 
age tank is used for excess isobutane 
from the deisobutanizer tower. Before 


being introduced into the contactor 


the charge stocks are cooled to about 
5 F.., 


drawn 


and any separated water with 


Up through June the only charge 
stock which had been alkylated was 
one in which butylenes predominated 
However, propyle ne and amy le nes 


alkylated 


to believe 


may be and there is every 


reason that the inherent 


advantages which are obtained with 


Effluent 


would hold for propylene and amy! 


Refrigeration on butylene: 


enes 


Amarillo 


unit was designed for 900 barrels per 


Operation of Unit-—The 


day of debutanized aviation alkylat 
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Alkylating 


As is the case with other alkylation 
units employing the sulfuric acid al- 
kylation process, the Amarillo unit 
uses as make-up catalyst strong sul- 
furic acid of about 98.6 percent con- 
centration, The catalyst is circulated 
until the acidity drops to about 90 
percent when a portion of the spent 
acid is withdrawn and an equivalent 
amount of new acid added, 

The unit has proven to be very 
easy to operate and easy to keep on 
stream, despite occasional upset con- 
ditions on the other units integrated 
with the alkylation unit. 

The desired minimum volume per- 
centage of acid in the reaction mix- 
ture in the contactor is about 45 per- 
cent, and a percentage of about 45-47 
percent has been easily maintained. 

During a shortage of isobutane, 
such as was experienced during a 
nine-day shutdown of the Platformer, 
the unit may be operated for a long 
period with only the isobutane in the 
olefin charge stock and that obtairi- 
able from the 1000-barrel storage 
tank, Under such conditions, prac- 
tically all of the recycle isobutane 
comes from the flashed refrigerant 
compressor condensate rather than 
from the deisobutanizer overhead. 





Process Description 

Referring to Figure 1, the feed 
streams are first cooled by heat ex- 
change with cold effluent from the 
suction trap, followed by intensive 
mixing with sulfuric acid in the con- 
tactor. The temperature in the 
reaction zone of the contactor is main- 
tained at about 45 F. The acid- 
hydrocarbon mixture leaving the con- 
tactor is passed to the settler where 
it is separated into an acid phase 
which is returned to the suction side 
of the contactor impeller and a hy- 
drocarbon phase which leaves the top 
of the settler. 

A back pressure regulator valve lo- 
cated in the hydrocarbon effluent line 
from the settler maintains the reactor- 
settler system at a pressure suffi- 
ciently high to hold all components 
in liquid phase, usually about 40 psig 
or higher. The hydrocarbon effluent 
passing the back pressure regulator is 
reduced in pressure from about 40 
psig to about 3 to 5 psig and is 
thereby self-cooled to about 20 F., by 
partial vaporization of its isobutane 
component. The resulting cooled ef- 
fluent is routed through the cooling 
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coils within the contactor, after which 
the liquid and vapor pass on up into 
the suction trap which is usually op- 
erated at a pressure also of about 3 
to 5 psig. The cooling elements of the 
contactor are kept flooded with a re- 
cycle of cold liquid from the suction 
trap. 

As the exothermic heat of the al- 
kylation reaction is released it is 
transferred through the walls of the 
cooling elements to the self-chilled 
effluent which results in the vapori- 
zation of the more volatile compo- 
nents from the effluent. The vapors, 
which are largely isobutane, are dis- 
engaged from the liquid in the suc- 
tion trap, passed to the compressor 
and condensed. After depropanization 
the condensate is sent to the flash 
drum where cooling to about 18 F. is 
accomplished by vaporization of a 
portion of the condensate at compres- 
sor suction pressure, 

A liquid level control regulates the 





TABLE 1 


| 
= 10, 1955) June 28, 1955 





Operating Conditions: 
Temp., F 42 45 
Isobutare in reaction mixture 71.5 65.5 
Cone, of system acid, weight 

percent 90.1 92.0 
Feed Stock Butylenes Butylenes 
Perce st acid by volume in re- 

action mixture 45 47 
Rate of production i+ bpd 75 830 
Space velocity (GPH olefin/ 

gallon acid i) reaetor) 0.39 0.40 

Total Debutanised Alkylate: 
IBP one 116 112 

10 percent 170 164 

20 percent 188 184 

50 percent 216 214 

00 percent 257 252 

EP . 382 3S1 

Kee : 98,7 08.5 

Lona 0.7 0.6 

Kes 0.6 0.9 

RVP 33 42 

CPRR (P.1) clear 95.6 94.3 

CFRR 3 ce TEL | Isooetane-+ | Isooetane+ 

| 0.88 ce TEL | 0.60 ce TEL 
1C Performance No. 4.6 ce | 





tL 122.8 
3C Performance No. 4.6 ce | 
TEL (Supercharged F-4) | 
Aviation Alkylate: | 
Percent of Total Alkylate | 
IBP 
10 percent 
20 percent 
| 





50 percent | 

90 percent 

EP 

Rec 

Tce 

Kes 

RVP 

CPRR (P-1) clear | 058 | 

CFRR 3 ce TEL Isooctane+ | [sooctane+- 

| 0.97 co TEL | 0.84 ce TEL 

1C Performance No. 4.6 ce | 

TEL | 125.7 124.2 
3C Performance No. 4.6 ce | 
TEL (Bupercharged F-4) .| 
Heavy Alkylate or Bottoms: 


150.5 | 

j 

Percent cf total alkylate | 46 
IBP | | 


155.5 


10 percent 

20 percent 

5O percent 

90 percent 

EP 

Ree 

Res 

Lows 

RVP 

CFRR clear 

CFRR 3 ce TEL 

3C Performance No. 4.6 
ec TEL 
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flow of cold liquid leaving the suction 
trap. The cold liquid is heat ex- 
changed with the incoming fresh 
feed, neutralized and passed to the 
deisobutanizer, Since a major portion 
of the isobutane has already been re- 
moved from the alkylate, the quan- 
tity of material which is sent to the 
deisobutanizer is small compared to 
that in an alkylation system without 
effluent refrigeration. The overhead 
from the deisobutanizer and the iso- 
butane obtained from the effluent re- 
frigeration recycle (bottom stream 
from flash drum) constitute the total 
isobutane recycle to the reaction zone. 
Of the total isobutane recycle usually 
50 percent or more is supplied by the 
effluent refrigeration recycle and only 
50 percent or less by the deisobutan- 
izer. At times almost all of the iso- 
butane recycle has been supplied by 
the Effluent Refrigeration cycle. 

The debutanization and the 
tionation of the aikylate 
out 


frac- 
are carried 
in a conventional manner. 

It will be noted that in the efflu- 
ent refrigeration system described, al- 
though the refrigeration is obtained 
by vaporization of isobutane, none of 
the isobutane is allowed to vaporize 
from the reaction mass in the contac- 
tor. Thus the total amount of isobu- 
tane from the effluent refrigeration 
recycle is present in liquid phase 
throughout the 
and contributes to increasing the con- 
centration of isobutane in the same 
manner as though it had come from 

deisobutanizer. Yield and quality 
of alkylate are increased, and acid 
consumption is decreased, 
ingly. 

Addition of Fresh Acid—In order 


to take advantage of the known fact 
that alkylate of higher quality may 
be made 
the range of about 90 to 96 percent, 
a modified batch operation of the 
acid is used since there is only 
contactor. When the acid in the sys- 
tem reaches the level selected for dis- 
charge, which is usually 90 percent, 
approximately one-third of the acid 
in the system is withdrawn, and then 
an amount of fresh white 
ally of about 98.6 percent concentra- 
tion, approximately equal to that 
withdrawn is charged. The operation 
is repeated when the acidity again 
reaches 90 percent. On this particu- 
lar unit, the time between additions 
of fresh acid is usually in the range 
of 4 to 7 days, depending on the op- 


entire reaction zone 


accord- 


with increasing acidity in 


one 


acid, usu- 
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erating conditions, composition of the 
charge stock and rate of production 
of alkylate. 

Catalyst Consumption—-From ex- 
perience obtained to date on the 
Amarillo unit, it appears that the acid 
consumption under normal conditions 
of operation should not exceed about 
0.3 pound per gallon of alkylate. 

The consumption of fresh sulfuric 
acid catalyst of about 98.6 percent 
concentration from the start-up of 
the unit on March 4, 1955 through 
July 6, 1955, has been 1 volume of 
acid per 40.1 volumes of total alkyl- 
ate, or 0.384 pound of acid per gal- 
lon of alkylate. This includes the ini- 
tial inventory of acid, and all acid 
added to the unit. Operations were 
at times conducted under conditions 
which varied abnormally due to prob- 
lems inherent in the initial coordina- 
tion of alkylation with other refinery 
processes. 
have resulted in comparatively rapid 
loss in acid strength over short 
periods. 

During the period of approxi- 
mately five weeks from March 14 
through April 17, the acid consump- 
tion was | volume of acid per 60.6 
volumes of alkylate, or 0.254 pound 
of acid per gallon of alkylate. 

Disposal of Spent Acid—With the 
low acid consumption being experi- 
enced, the amount of spent acid is 
small; hence its disposal is not a great 
problem, It is sold under contract to 
a chemical company, and it is under- 
stood that it is used in the manufac- 
ture of fertilizer. 


Some of these variations 


Contactor—There is a single small 
size heat exchange contactor used in 
this alkylation unit, having a net op- 
erating volumetric capacity of 4500 
gallons, and a heat exchanger surface 
of 4160 square feet. Under the condi- 
tions of operation the internal circu- 
lation rate is about 25,000 gpm and 
the over-all heat transfer rate is 
above 60. This contactor has a nomi- 
nal rating for the production of alkyl- 
ate up to about 1000 or 1100 barrels 
per day. 

Discussion of Results 

The two sets of data reported in 
Table 1 reflect typical operating 
results. 

The low end point of around 380 
F., for the total debutanized alkylate, 
its clear CFRR octane value of about 
95.0 and its CFRR octane value with 
3 cc of lead equal to isooctane plus 
about 0.6 to 0.9 ce of lead explain 


September, 1955 





Meet the Authors 
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Putney 
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Stratford 
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Alco Products division of American 
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Stratford firm in 1936 as chief engi- 
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kylatian development and correlation 
He was named vice president in 1950 





much of the current interest in sul- 
furic acid alkylate for premium auto- 
motive fuel. In this same connection 
it will be noted that the heavy alkyl- 
ate or undistilled bottoms above the 
aviation fraction has a clear CFRR 
octane value of 84.3 and a value of 
97.3 with 3 cc of lead 

The percentages of the low end 
point aviation alkylate reported in 
the table and expressed in terms of 
the total 


debutanized alkylate are 
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95.4 and 94.3, respectively, for the 
314 and 298 F. E.P The 
percentage of 338 F, E.P. aviation 
alkylate would be in the 
96-98 percent 

The 


the quality of the two samples of al 


samples 
range ol 


reason for the difference in 
kylate is explained in part by the 
higher percentage of isobutane in the 
reaction mixture for the June 10 sam- 
ple, although the quality of both 
samples is at the normally high level 

On May 17 when the production 
of alkylate was more than 1000 bar 
rels per day and the space velocity 
0.50 
olefin feed stock being available, com- 
How 


ever, the distillation data for the avi 


was about because of excess 


plete data are not available, 
ation alkylate and bottoms are quite 


Table 1, and the 
3-C Performance number of the avia 


similar to those in 


tion alkylate was 157.2 


Commercial Installations 

Since effluent refrigeration results 
in decreased investment and operat- 
ing costs for an alkylation unit, and 
makes it economically attractive to 
use favorable alkylation conditions 
for the production of high quality al 
kylate with low acid consumption 
there is a growing commercial inter- 
est in the process. Also, for these 
same reasons, and the fact that alkyl 
ate with an end point well below 400 
F., may be made, there is as much or 
more interest in the process for motor 
fuel production as for aviation gaso 
line. 

In addition to the Amarillo unit 
The Texas Company has two other 
new and larger units using effluent 
refrigeration, which went on stream 
after the Amarillo unit, and one old 
unit which has been revamped to ob- 
tain the advantages of effluent refrig 
eration 

Several other plants are now either 
under construction or are in the final 
design stage, and a considerable num 
ber of other new and revamp jobs are 
being planned 
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FIGURE 1—Flow diagram for Hydrodesulfurizer: Excellent liquid distribution achieved in the 
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hydrogenated in 
cracked cycle oils. 


THE FIRST commercial applica- 
tion of the Shell trickle hydrode- 
sulfurization process is the 7000 bar- 
rel per stream day hydrodesulfurizer 
erected at the Stanlow Refinery (Eng- 
land) of Shell Refining and Market- 
ing Company Ltd. 

In an earlier publication’ the Shell 
trickle hydrodesulfurization process 
was described in detail. The main 
feature of the process is the applica- 
tion of low hydrogen recycle flow 
rates. As a result, only part of the 
charge oil will be vaporized. This 
operating technique involves a sig- 
nificant saving in operating and cap- 
ital costs since the recycle hydrogen 
compressors are of reduced capacity 





TABLE 1 
Hydrodesulfurization of Middle East 
Light Cat. Cracked Cycle Oil. 


PRODUCTS 


Fraction’ Fraction) Fraction 
Below | 430-450) Above 
430 PF. I 500 F 


Feed 


Properties 
AS at distillation 


Fahrenheit 
IBP 
10 pet. vol. recovered s 
50 pet. vol. recovered s 
90 pet. vol. recovered ¢ 
FBP 
Sulfur 


Diesel Index 
Viscosity, Redwood I 
secs at 100 F 
Color Union 
Octane numbers 
CFR Research, with- 
out TEL addition 


Idem, with 1. bmi TEL 
gal 
Aromatica, Pct. vol 


Yields, percent vol. on 
feed 





September, 1955- 
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First unit for this process is at 
Stanlow, England; operating data 
shows more than 90 percent of sulfur 


light catalytically 


and consume less power than in other, 
true vapour phase hydrodesulfuriza- 
tion proc esses ; also less surtac c is re- 
quired for heat transfer. 

The is suitable for de- 
sulfurization of any distillate, includ- 
ing vacuum distillates, as no vaporiza- 


proc ess 


tion of the charge oil is necessary 
Although the various distillates need 
different processing conditions, these 
conditions do not vary so much that 
they cannot be applied in one and the 
same unit. 

The design of the Stanlow unit has 
been directed primarily towards hy- 
drodesulfurization of light catalyti- 
cally cracked cycle oil although it will 
the 
remarks that quite a variety of other 


be understood from foregoing 
feedstocks can be processed as well 

The purpose here is to give a sur- 
vey of the major operating results 
obtained in this since it 


unit was 


brought on stream in April, 1955 


Description of Unit 
the 
at the Stanlow refinery is shown in 


A simplified 


flow scheme of unit as erected 
Figure 1 and is described as follows: 

A hydrogen-rich gas obtained from 
unit 


an adjacent catalytic reforming 


is mixed with the hydrogen-rich re- 
cycle gas stream and the major part 
of the oil to be desulfurized 

is heated to reaction 
heat 
effluent 


quently in the fired preheater. The 


T he mixture 


temperature first by exchange 


against reactor and subse- 


heat developed during hydrogenation 
of the sulfur compounds is dissipated 


by injection of the remaining cold 
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feed between the various catalyst beds 
Thorough mixing of hot and cold 
oil and liquid redistribution is ob- 
tained by installation of mixing-redis- 
The 
reactor effluent is cooled first by heat 
feed 
subsequently in a product cooler 


tributing trays of special design 


exchange against reacto1 and 


In the high 


hydrogen-rich 


pressure separator a 


flashed off 
recycled after being scrubbed with di- 


gas is and 
ethanolamine solution to remove the 
hydrogen sulfide 

Means have been provided in the 
Stanlow design to raise, if required, 
the the 


recycle resort 


hydrogen concentration in 


gas without having to 
to bleeding off part of the gas. This 
use of available 


leads to maximum 


hydrogen which is particularly im- 
portant in refineries processing Mid- 
dle East crudes where the yield and 
purity of hydrogen from catalytic re- 
forming is relatively low because of 
the paraffinicity of the naphtha, and 
on the other hand the hydrogen con- 
sumption in hydrodesulfurization is 
relatively high due to the high sulfur 
content of straight run and catalyti- 
cally cracked distillates 

The high-pressure separator liquid 
is expanded into the low-pressure sep- 
arator, and subsequently passed to a 


fractionating column provided with 





TABLE 2 


Hydrodesulfurization of a 70/30 weight 

mixture of light cat. cracked cycle oll and 

straight run heavy gas oll, both of Middle 
East origin. 


PRODUCTS 


braction 
Above 
500 F 


Fraction Vraction 
Below 450-450 


heed ‘sot L 


Properties 
At ay di 


Fehrenhes 
IBP 
10 pet. vol 
50 pet. vol 
00 pet. vol 


lem, with 1.45 mi TEI 


gal 


Aromas 
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Shell ‘Trickle’ Hydrodesulfurizer . . . 





two side-strippers. In this column the 
desulfurized product is stripped of 
hydrogen sulfide and light hydrocar- 
bons-—the latter introduced with the 
fresh, hydrogen-rich gas—and split 
into three fractions, boiling below 
430 F, between 430 and 500 F, and 
above 500 F. respectively. 

It should be noted that in cases 
where it is not desired to split the 
desulfurized product into three cuts, 
and where only a very small amount 
of lower boiling material is formed 
during the desulfurization, e.g. when 
processing straight run stocks, the 
unit can be considerably simplified, 
particularly in the low pressure section. 


Operating conditions and re- 
sults—-The feedstocks processed so 
far are light catalytically cracked 
cycle oil and mixtures thereof with 
heavy straight-run gas oil both of 
Middle East origin, The major prop- 
erties of these feedstocks are shown 
in Tables 1 and 2, together with 
the properties of the three product 
fractions. 

With the cobalt-molybdenum-on- 
alumina catalyst used, the reaction 
temperatures required are low, ensur- 
ing a long catalyst life. In order to 
keep the reaction temperature within 
the desired range, when processing a 
stock containing in the order of 2.5 
percent wt sulfur, cold charge oil is 
introduced directly into the reactor 
at a rate of about 20 percent on total 
charge, 

Temperature control proved to be 
very easy in this way and no tempera- 
ture run-aways have been observed. 
The use of a multi-bed reactor, with 
injection of cooling oil between the 
catalyst beds, not only provides oper- 
ational flexibility, but also permits 
the adjustment of the temperatures 
in the individual beds during the 
course of a run in such a manner that 
optimum catalyst utilization, i.e, maxi- 
mum catalyst life before regeneration, 
is obtained. The pressure drop over 
the reactor, height ca. 60 feet, is a 
few pounds per square inch only even 
at a throughput of 10,000 barrels per 
stream day. 

The extent of sulfur removal ob- 
tained for both feedstocks proved to 
be above expectation: more than 90 
percent of the sulfur had been hydro- 
genated. This favorable performance 
should be ascribed primarily to the 
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excellent liquid distribution achieved 
in the reactor beds, which proved to 
be superior to that obtained in a pilot 
plant reactor. 

After two months of operation 
there indication 
that the catalyst activity was decreas- 
ing: the percentage desulfurization 
remained at the same level without 
the need of any adjustment of reactor 
temperature. The total liquid product 
yield is higher than 100 percent vol. 

The major fractionator product 
stream, the fraction boiling above 500 
F, obtained at a yield of 72-76 per- 
cent vol. on feed depending upon the 
feedstock, contained less than 0.40 
percent wt. sulfur. The color and 
stability of this product are improved 
as compared with the desulfurizer 
charge. 

The diesel index of this fraction 
was 31. When processing a mixture 
of 30 percent wt of Middle East 
straight run heavy gas oil and 70 
percent wt of light catalytically 
cracked cycle oil, the diesel index of 
the 500 F. plus desulfurized fraction 
was 43. 

The fraction boiling betwen 430 
and 500 F. amounts to 20-25 percent 
vol. on feed. Its sulfur content is be- 
low 0.07 percent wt. Since this frac- 
tion is highly aromatic, it can be used 
advantageously as a tractor kerosine 
component. 

Since the sulfur compounds present 


was no whatsoever 
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in light catalytically cracked cycle oil 
are predominantly of the alkyl-ben- 
zothiophene type, lower boiling aro- 
matics will be obtained by conversion 
of such sulfur compounds, Since the 
sulfur content is highest in the lower 
boiling part of the cycle oil, a rela- 
tively high material 
boiling below 430 F. is obtained after 
fractionation, viz, 5-8 percent vol. 
on feed. 


percentage of 


This premium gasoline fraction has 
the very attractive octane rating of 
over 105 when rated according to the 
CFR research method after addition 
of 1.5 ml TEL per U. S. gallon. Its 
quality decreases slightly when blends 
of cycle oil and straight run gas oil 
are processed, due to dilution with 
hydrogenated sulfur 
compounds. This fraction is essentially 


non-aromatic 


sulfur free in both cases 

From the foregoing it can be con- 
cluded that the results obtained so 
far in the first Shell “trickle” hydro- 
desulfurizer are extremely satisfactory. 

This hydrodesulfurizer is the first 
of a hydrodesulfurization 
units to be built by Royal Dutch/Shell 
Group Companies, and by other oil 


series of 


companies under license from shell 
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FIGURE 1—ADC electrolytic mercaptan extraction and sweetening process: Regeneration of caustic is complete. 


New Process for Mercaptan Removal 


Using sodium ferrocyanide as an additive to caustic soda, process uses elec- 


trolysis for regenerating the caustic. 


Ralph Miller and Joseph H. Salmon 


American Development Corporation, New York 


THE AMERICAN Development 
Corporation offers a unique process 
for mercaptan removal or sweetening 
(or combined mercaptan removal and 
sweetening). It uses sodium ferrocya- 
nide as an additive in small concentra- 
tions to caustic soda. The process is 
completely regenerative and accord- 
‘I he 


operating cost is nominal, consisting 


ingly consumes no chemicals. 
almost entirely of the electric power 
cost in the electrolytic conversion of 
sodium ferrocyanide to sodium ferri- 
cyanide, 
process. 


the oxidation agent in the 
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The process includes the following 
features: 

1. The regeneration step results in 
mercaptan-free caustic and conse- 
quent improved extraction over 
conventional processes 
A common reagent is used for both 
the regeneration and sweeting op- 
erations with attendant simplifica- 
tion of design and operation 
Ambient temperature processing 
eliminates the need for heat trans- 
fer equipment, steam or cooling 
water. 


The process is especially suitable for 
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treating straight run naphthas, LPG, 
natural and recycle gasolines and poly 
feed stocks. None of these stocks nor- 
mally contain acid oils or H,S which, 
if present, must be removed by an ef- 
fective caustic prewash 

The Figure | 


trates one which the 


flow diagram illus- 


way in process 
may be carried out 


If the 


or acid oils it is scrubbec 


HS 


with caustic 


‘ harge stock contains 


to the point where these impurities 


are eliminated. The charge stock is 


then introduced into one end of a 


liquid-liquid extraction system, pre- 
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ferably one that employs internal mix- 
ing such as the RDC contractor or 
the York-Scheibel type. The sour 
charge flows through the extraction 
section of the equipment counter cur- 
rent to a 
caustic soda solution, The ferrocyanide 


ferrocyanide-containing 


concentration is so low that it has no 
material effect on the ability of the 


caustic to extract mercaptans from 
hydrocarbons, Since the caustic fed 
to the extractor is mercaptan free, 


theoretically it is possible to extract 
the mercaptans to the point where the 
hydrocarbon is doctor sweet. Fre- 
quently, however, it is not economi- 
cally feasible to achieve more than four 
theoretical transfer stages in the ex- 
traction section of the equipment or 
to use a ratio of volume of aqueous ex- 
tractant to volume of hydrocarbon in 
excess of 0.3. The use of more transfer 
stages or greater solvent ratios pro- 
vides only a minor improvement in the 
degree of extraction attained; hence 
the cost of securing this increment in 
extraction greater the 
benefits secured, If a sweet 


than 
doctor 


may be 


product is required, then a sweeten- 
ing step is necessary 

the flow sheet, the 
hydrocarbon is usually still somewhat 
sour after passing through the mer- 
captan removal part of the equip- 
ment, By adding an additional trans- 
fer stage or two to the extractor, and 
spiking the alkali solution with dis- 
solved ferricyanide, the alkali feed end 
of the system performs the sweetening 
step. That is, at the alkali solution 
feed end of the system, the mercaptans 
still present in the hydrocarbon are 
converted to disulfides by the ferri- 
cyanide contained in the caustic soda 
solution, The ferricyanide is reduced 
to ferrocyanide. 


As shown in 


The ferricyanide content of the al- 
kali sclution fed to the treating vessel 
is adjusted to the minimum concentra- 
tion which produces a doctor sweet 
product. In this way no ferricyanide 
is present when the aqueous alkali 
reaches the extraction section of the 
vessel, The aqueous alkali continues 
through the extraction section coun- 
ter-current to the hydrocarbon and is 
continuously enriched in dissolved 
mercaptans as it moves towards the 
hydrocarbon inlet. The alkali solu- 
tion leaves the system in substantial 
equilibrium with the incoming hydro- 
carbon. 
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The mercaptan-rich alkali solution 
leaving the extractor is regenerated in 
the 
intimately mixing the mercaptan-con- 
taining alkali solution with an alkali 
solution similar in composition to the 


mixer, This is accomplished by 


mercaptan-containing solution except 
that part of its ferrocyanide content 
has previously been converted to ferri- 
cyanide, The two solutions are so pro- 
portioned that an equivalent of ferri- 
cyanide is fed to the mixer for every 
equivalent of mercaptan sulfur that 
enters the mixer with the mercaptan- 
rich alkali. In this way complete re- 
generation is achieved irrespective of 
the the 
solution from the treater or the ferri- 


mercaptan concentration of 
cyanide concentration of the regener- 
ant solution. 

Although the aqueous solution leav- 
ing the mixer is free from mercaptans, 
it is mixed with the disulfides. To pre- 
vent the disulfides formed in the 
mixer from reentering the hydrocar- 
bon, the aqueous solution is scrubbed 
with a hydrocarbon wash such as a 
heavy naphtha. ‘To minimize disulfide 
return to the hydrocarbon, it is pre- 
ferred to use a two stage scrubber. The 
sulfur concentration in the hydrocar- 
bon wash can rise to 3 to 4 percent 
before it is necessary to replenish the 
first stage naphtha. Under these con- 
ditions the disulfides are effectively 
removed from the alkali. 

As shown in the flow sheet the re- 
generated, disulfide-free alkali is di- 
vided into two streams. One stream 
is recycled to the mercaptan extrac- 


tion step. The other flows to the 
ferricyanide formation part of the 
process. This stream flows into an 


electrolyzer of special design. ‘Two 
streams emerge from the electrolyzer 

an anolyte mixture and a catholyte 
mixture. The catholyte consists of a 
solution substantially equal in com- 
position to the feed plus the hydrogen 
gas formed at the cathodes. This mix- 
ture flows to a gas-liquid separator in 
which the hydrogen is separated from 
the solution. The hydrogen is vented 
and the solution returned to the elec- 
trolyzer by way of the regenerated 
alkali surge tank. 

The anolyte leaving the electrolyzer 
consists of a ferricyanide-containing 
alkali solution plus some oxygen gas, 
the origin of which is explained be- 
low. The anolyte flows to a small surge 
tank. This provides a means for the 
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oxygen to separate from the solution. 
The ferricyanide-containing solution 
is then recirculated by a pump. Most 
of the solution is pumped to the mixer 
in which the regeneration step is ac- 
complished. The remainder is added 
to the solution used for sweetening 
and mercaptan extraction. 

All of the plant can be constructed 
the 


ferricyanide containing surge tank, the 


of ordinary steel except small 
ferricyanide solution circulation pump, 
the small length of line carrying ferri- 
the 
upper section of the extractor. Ferri- 


cyanide-containing caustic and 
cyanide containing solution should be 
handled in 18-8 stainless since ordi- 
nary iron reduces ferricyanide to fer- 
rocyanide. 

It was possible to devise this proc- 
ess as a result of three discoveries: 

1. Low concentrations of ferricya- 
(Fe (CN). 
kali solution is a sufficiently powerful 


nide ion in strong al- 


oxidizing agent to convert dissolved 
mercaptides to disulfides. 

2. Mercaptan-containing hydrocar- 
bons boiling below the kerosine range 
are completely sweetened when inti- 
mately contacted with an aqueous 
caustic soda solution containing a 
slight excess of dissolved ferricyanide. 

3. By subjecting an alkali solution 
containing a small concentration of 
dissolved ferrocyanide to anodic oxi- 
dation in a specially designed elec- 
trolytic cell, a useful fraction of the 
ferrocyanide can be oxidized to ferri- 
cyanide with excellent current ef- 
ficiencies. 

Process Chemistry—The chemical 
reaction representing the conversion 
of sodium mercaptide to a disulfide 
may be written: 

2 RS Na + 2 Nas Fe(CN). 

RSSR + 2 Na Fe (CN). — (1) 

The electrolytic conversion of so- 
dium ferrocyanide to sodium ferricya- 
nide is: 
2Na, Fe(CN).s -+- 2H,O +- 2 Faradays = 

2Na; Fe(CN).« + H: -+ 2 NaOH (2) 

It will be noted that one equivalent 
of ferricyanide is reduced to ferrocya- 
nide for every equivalent of mercap- 
tan sulfur converted to disulfide sulfur. 

These two reactions show that mer- 
captans are oxidized to disulfides at 
the power expenditure necessary to 
convert ferrocyanide to ferricyanide. 
This conversion is carried out in an 


electrolyzer devised for this purpose. 


Electrolyzer Design and Opera- 
tion——The electrolyzer used for ferri- 
cyanide production is a multiplicity of 
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specially designed electrolytic cells as- 
sembled on a filter press skeleton. 
Filter press technique is employed to 
feed the individual cells from a com- 
mon header and to remove the elec- 
trolysis products by the same device 
Each 


three 


individual cell is made up of 


compartments, a center feed 


compartment, and compartments to 
receive the analyte and catholyte. By 
using which the 


solution passes from the center com- 


electrodes through 


partment to the receiving compart- 
ments, the design and construction of 
the cells becomes extremely simple. 
Each cell is made up of a perforated 
stainless steel sheet cathode and a per- 
forated stainless steel sheet anode. The 
anode sheet is covered with a multi- 
braided stainless steel wire cloth. This 
device permits exceedingly intimate 
contact between the electrolyte and 
the anode. This is one of the require- 
ments for securing the high current 
efficiency obtained. 

In carrying out the electrolysis the 
electrolyte is circulated at a flow rate 
of about one gallon per minute per 
square foot of superficial electrode 
area. Current densities of about 100 
amperes per square foot are used. At 
these flow rates and current densities, 
from 10 to 30 percent of the ferrocya- 
nide in the solution is converted to 
ferricyanide. This small degree of con- 
version is not detrimental to the over- 
all process and makes high current 
efficiencies possible. The voltage drop 
per cell is slightly more than 3 volts 
at this current density. Under these 
conditions current efficiencies in ex- 
cess of 50 percent are secured, Elec- 
trolyzers made up of 60 cells with a 
total anode area of 240 square feet 
have been designed. An electrolyzer 
with this anode area has the capacity 
to handle about 750 pounds of mer- 
captan sulfur per day. 

Equation (2) in the foregoing is 
the useful reaction taking place in the 
electrolyzer. Caustic soda is formed at 
the cathode along with the hydrogen. 
Ferricyanide is formed at the anode. 
That portion of the current which 
does not convert ferrocyanide to ferri- 
cyanide is wasted in the electrolysis of 
water. This is the source of the oxygen 
mentioned above. By diminishing the 
current density and increasing the cir- 
culation rate through the electrolyzer, 
the needed voltage decreases and the 
current efficiency goes up 

A 60-cell t-square-foot electrolvyzer 
capable of converting 750 pounds of 
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mercaptan sulfur a day will require 
4100 amperes of direct current. About 
200 volts will be needed to pass this 
current through the 60 cells. Taking 
the efficiency of the rectifier into con- 
sideration, the A.( taken by 
the electrolytic equipment will be 
about 90 kw. Hence, about three kilo- 


powel! 


watt hours are needed for the conver- 


sion of each pound of mercaptan 


sulfur to disulfide sulfur. Roughly 
speaking this represents an energy ex- 
penditure of about 75 kw hours of 
A.C. power for every 1000 barrels of 
charge per .OL percent of mercaptan 


sulfur in the feed 

As a rough gauge of the capital cost 
of the special equipment—namely the 
electrolyzer and rectifier—required for 
is estimated that this 


will amount to approximately $350 


the process, it 


per pound of mercaptan sulfur han- 
dled per day. Hence, for 500 pounds 
daily of mercaptan sulfur the special 
equipment would cost about $17,500 

The solution used in the process 
usually contains 12 percent of NaOH 
plus 35 grams per liter of sodium fer- 
rocyanide decahydrate. Sodium ferro- 
cyanide decahydrate is a readily avail- 
able innocuous chemical which sells 


This 


makes for a treating solution which is 


for about 15 cents per pound 


low in first cost. Loss of ferrocyanide 
is only sustained as the result of me 
chanical leaks since there is no in- 
herent consumption of reagents in the 
mercaptan oxidation step of the proc 


ess 


Testing Procedure—Ordinarily, a 
test program is required to determine 
the effectiveness of a mercaptan re- 
moval process when the process is to 
be applied to a specific feed stock. To 
do this the regeneration step of the 
process normally should be carried out 
as well as the extraction step. Only in 
this way is it possible to determine the 
effect of the residual mercaptan con- 
tent of the 


regenerated caustic in 


other processes. 

In the present process, however, as 
the regenerated caustic is mercaptan- 
free, the degree of mercaptan removal 
is dependent solely on the ability of 
fresh caustic soda to extract mercap- 
tans, Consequently, all that is required 
is a series of extractions with about 
12 percent of fresh NaOH ona sample 
of the charge to ascertain what degree 
of mercaptan removal will be 
achieved. The capacity of the regener- 


ation system is determined solely by 


PetroLeumM REFINER 








Meet the Authors 


Salmon 





Miller 


JOSEPH H. SALMON, president of 
American Development Corporation 
has been active in the petroleum in 
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tor for American Development Cor- 


poration. Prior to joining the com 
with 
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engineering graduate from Columbia 


pany, he was research director 
the Chemical Foundation 
University, he holds a number of 
patents in the petroleum and chemical 


fields 





the number of pounds of mercaptan to 
be handled per day 
‘T he advantawes ol the pro ess in 
clude 
1. Improved extraction due to the use 
ol mercaptan-tree reagents 
2. Low capital and operating costs 


3. The 


captans within economic limits fol 


flexibility of extracting met 

lowed by sweetening, if desired, at 
nominal additional cost 

4. A multiplicity of streams may be 
treated with a common treating so 
lution and a single regeneration 
system 

5. Ambient temperature operation 


6. In sore 


product is obtained solely by ex 


instances, a doctor sweet 


traction which is rarely possible 


with other regenerative processes 
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FIGURE 1—Flow diagram for Diesulformer: It can be operated without external hydrogen. 


Diesulforming Operates This Way 


Operating data is from the first diesel desulfuriza- 


tion unit on stream in the U. S. 


F. B. Odasz and J. V. Sheffield, 
Husky Oil Company 
Cody Wyoming 


IN ‘THIS PROCESS, hydrocarbons 
with a high sulfur content react with 
fixed 
bed catalytic reactor to produce over 
100 volume percent of low sulfur hy- 
drocarbon and hydrogen sulfide. Al- 
though any sulfur-bearing stock may 


hydrogen containing gas in a 


be charged to the unit, distillates in 
the diesel fuel boiling range are the 
most popular charge. 

Similarly, hydrogen from any source 
may be used, but waste gases from 
catalytic reformers are most popular 


158 


A small amount of gasoline is pro- 
duced in the process. 


How the process developed 
lhe Husky Oil Company is primarily 
dependent upon Oregon Basin crude 
which contains 4.5 percent sulfur and 
+ percent asphalt. This combination 
provides base stocks for manufactur- 
excellent as- 
products, but for years had 


ing a wide variety of 
phaltic 
necessitated extensive refining and 
blending to manufacture acceptable 


distillate products. 


PETROLEUM 


a di- 
minishing market for its distillates, the 


Faced with the prospect of 
to de- 
velop an economically feasible process 
of its own. The first experimental runs 
December, 1950, at 
Montana State College under the di- 
rection of Dr. Lloyd Berg, chairman 
of the Chemical Engineering depart- 


company decided to attempt 


were made in 


ment. These runs were based upon 


improvements in the early German 
hydrogenation research efforts per- 
formed with molybdenum and other 
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rs 


ed 
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%q_ Sulfur 


A.P.|. Of Charge Stock 


FIGURE 2—Required reactor temperature and gravity of charge stock 
(for product of constant sulfur %) correlate well 


oxides during the late 1920's and early 
1930's 
After 


work, in 


two years of development 


which othe processes were 
simultaneously evaluated, success was 
attained 


in the college’s 0.01 barrel 


per day laboratory unit. A two barrel 
per day pilot plant was constructed at 
Husky's Cody 
1952. 


the 


laboratories in Novem- 
ber, to obtain engineering data 


for design and construction of a 


1000 barrel per day commercial unit 

By telescoping pilot plant work and 
promptly translating results into engi 
neering specifications, the commercial 
unit was put into ope ration in August 
of 1953 the 


the 


earning for it honor of 


being first diesel desulfurization 
unit on stream in the U.S 


Another Husky 


in Canada—the 


first 8 under way 


first Canadian diesul 


Husky 


former is being constructed for 





TABLE 1 


inspections on Charges and Products 


LIGHT DIESEL 


Charge 


Charge 


Product 


Initial 

10 percent 

5O percent 

00 percent 
End point 
Flash 

Anilie point, 
Pour point 
Product yield 
Naphtha yield, vol. pereent 
Percent 5 removal 

He consumption, & 

Odor 

Doetor 

Cent 


vol. percent 


ane 


HEAVY DIESEI 


No No. 1 
BURNER FUEI BURNER FUPI 


Product Charge Product Charge Product 
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FIGURE 3—Relationship between the sulfur in the product obtained by 
operating at a given temperature and space velocity is fundamental 


Oil & Refining, Ltd., at the recently 


acquired Moose Jaw refinery, Like the 


Cody unit, the hydrogen will be sup 


a 1000 bar 
Lhere 


plied by the waste gases of 
Atlant 

no major desi 
highly ssful 


the Cody refinery 


re] per day catiorme! 


will he mn change 
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Diesulforming Operates This Way... 





Canadian Distillate 
were made of the charge stock 


T he 


Canadian charge stock 


Other charge stocks have been piloted .. . 


In order to design the Canadian diesulformer, inspections 
remarkable similarity to the Oregon Basin 
distillate led to a run under the same condition as a control Oregon Basin run in 
the commercial unit in which the charge stock was of the same 
The product from the commercial unit, however, was 
stripped, whereas the pilot plant samples were not 


The test results on both charges and products are shown below 


Charge 


gravity as the 


Canadian Oregon Basin 


Product | Charge | Product 





Distillation: 
IBP 


60 


05 

E.P 
Recovered 
Residue 
Loves 
Pour 
Aniline point 
S% 
Flash PMCC 
Corrosion 
Nitrogen 


operation could be obtained in the 





320 

5... 342 
10 362 
20 374 
30 390 
40 406 
5O 424 
156 
70 472 
BO 502 
v0 546 
598 
646 

OS 


Below 
136.5 | 
22 154 


Neg 


As a result of these runs, Husky's management felt confident that successful 
Canadian 


changes in design, This unit will be on stream in September, 1955 


10.1 13.0 39.2 40.9 
134 
305 
327 
351 
368 
381 
398 
420) 
442 
469 
510 
543 
505 519 
98.5 98.5 
1, 1.0 1. 
0.6 0.5 0.5 


368 
392 
396 
405 
412 
420) 
428 
138 
450 
463 
482 
498 


352 
362 
382 
392 
100 
409 


429 
441 
455 
475 
1N4 
529 


| 

| Below 
136 
0 0.025 0.98 0.166 
135 
Neg. | 
017) 


| 


2h | 


commercial unit with no radical 








separated from the hydrogen rich gas 
in a flash drum. A gas-engine driven 
Compressor recycles the gas back to 
the incoming feed 

The liquid effluent from the flash 
drum is stripped of hydrogen sulfide 
This 
sweet, desulfurized diesel fuel is then 
No further treat- 


and any low-flash constituents. 
stored for marketing 


ment 8 necessary 

The small amount of H.S saturated 
naphtha recovered from the stripper 
overhead is rerun through the refinery 
crude fractionator 

The primary purpose of the diesul- 
former is to reduce the sulfur content 
of the charge stock. However, the 
process also removes nitrogen and 
oxygen, and provides the additional 
advantages of color, odor, and cetane 
improvement, 


Most of the research on the process 


160 


has been on Oregon basin stocks, but 
other types of feed stocks are now be- 
ing investigated to determine the com- 
mercial versatility of the process. The 
optimum economic conditions of op- 
eration depend mainly upon the char- 
ac teristic s of the « harge stock 

For example, in upgrading Oregon 
Basin charge stocks, the diesulformer 
operates at 450-550 pounds per square 
inlet 
temperature to the reactor. The hy- 


inch gauge and not over 800 F 
drogenation reaction is exothermic, 
resulting in a temperature rise through 
the bed of 20-40 F.. depending upon 
the amount of sulfur in the particular 
charge stock, In contrast to the cat- 


former recycle gas which must be 


scrubbed of H,S, the excess reforme 
gas containing 90-95 percent hydro- 
charged directly to the 


gen may be 


diesulformer and recycled 


PETROLEUM 





About the Authors 
FRANK B. ODASZ, as assistant di- 


rector of technical service with Husky 
Oil Company, is 
concerned with 
both light 


heavy petroleum 


and 


products and refin- 
ery problems. For- 
merly with Par- 
melee Motor Fuel 
Company, he was 
assigned to asphalt- 
Odasz products develop- 
ment shortly after joining the Husky 
company. He was promoted to his 
present position in 1953. Odasz, re- 
ceived both his bachelor’s and 
ter’s degree from the Polytechnic 
Institute of Brooklyn. He is author of 
an article on statistical methods ap- 
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Catalyst activity has been remark- 


ably good. The original catalyst pellets 


are still as active as when the reactor 


was first charged. Provisions to re- 


generate the catalyst in place with the 
mixture of steam and air have been 
included in the design. In April, 1955, 
when the normal pressure drop of 
10-15 psig through the reactor began 
to build up to 75-100 psig, the catalyst 
regenerated and the vessel 


unit was 


inspected. A layer of dirt and iron 
oxide was found on the surface of the 
alumina balls at the top of the catalyst 
bed. Consequently the catalyst was 
dumped, screened, and recharged. 
Since then, the pressure drop has re- 
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FIGURE 4—Total pressure in the reactor and the partial pressure of the hydrogen in the reactor both affect the degree of desulfurization 


turned to normal and catalyst activity 
is still excellent. 

Because the catalyst is extremely 
stable at these temperatures, repe ated 


Therefore 
the catalyst is exper ted to last indefi 


regenerations are possible 


nitely under normal operating condi 
tions. Most of the Cody operation has 
API stock, reducing 
its sulfur content from 1.8 to 0.3 per 


lable 


of the charge stocks and products for 


been on the 54 


cent 1 lists typical inspections 


the Cody unit 


independent variables — | hi: 
main independent variables in the 


process are 
® Charge Stock 
© ‘Temperature 
Spac e Velox ity 
Pressure 
Hydrogen Purity 
Recycle Rate 
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Charge stock No generalized re 
lationship has been developed to indi 
cate the optumum conditions for new 
However, on Oregon 
Figure 
operating 

ulfuriza 
roughly proportional to the 
API vravity of the charge stoc} 

Neverthe less 


yther 


charge stocks 


Basin distillates the curves of 


’ show that under the same 


onditions the de 


ree or de 


tion 1s 


for char e 8toc) fro. 


crude oils, it is strongly recom 


mended that a test run be made at the 


( ody pilot ordet to select 


plant in 
proper operating condition 
othe I 


many 


Temperature — Lik: 
reactions of this type the efficiency i 


lirectly proportional to the reactor 


temperature howevet excessively 
high 


the hydrocarbons to 


cracking of 
coke which 


catalyst It 


temperatures Cause 


gradually deactivates the 


is a unique feature of diesulformin; 


that conditions are selected which al 


low long runs between regeneration: 


For instance, the first run at Cody 
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m-Stream tine “ Mnamtenance 


Ost ind lon 


Vvhiict contrib 


nomic opel itor 
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rie next most import 
ilormin 


yund 


mnpo sign of tl 
At hott (lod ina M oose Jav 


been decided to overds n ti 
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pate ntial 
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Diesulforming Operates This Way .. . 





FIGURE 5—Even low 


per day, but this year it has been per- 


forming at the rate of 1000 barrels 
per day by making only minor changes 
in the heat exchangers 

There is a fundamental relationship 
between the sulfur in the product ob- 
tem- 


500 


tained by operating at a given 


perature and space velocity, For 


psig using 95 percent H, from the 


catalytic reformer, this relationship 


may be expressed as follows for the 


pilot plant. Commercial operation has 
better than this 


been consistently 


6.99 0.009T6 + O.75V 
Reactor temperature, I 
| 
Space velocity, # oil, per # 
catalyst per hour 
Percent sulfur left in the product 


Figure 3 shows typical operating 


data which illustrates this re lationship 


Pressure 
considered: one 


‘Two pressures must be 
total 
in the reactor; the other is the partial 


is the pressure 


the hydrogen in the re- 
effect of 


pressure ol 


actor. Figure 4 shows the 


162 


Hydrogen Partial Pressure 


reactor pressure on the degree of de- 


sulfurization obtained in the small 
pilot plant. The degree of desulfuriza- 
tion is directly proportional to both 
the total pressure and to the hydrogen 
partial pressure, At total 
the higher the 


concentration the more efficient 


any given 


pressure, hydrogen 
will 


be the degree of desulfurization 


A fur 


of hy- 


Hydrogen concentration 


ther illustration of the effect 
drogen concentration on efficiency of 
desulfurization is shown in Figure 5 
In this case the effect ol a wide 
range of H 
on 30 API Oregon Basin distillate con- 


) 


very 
concentrations were tested 
taining 2.1 percent sulfur. The percent 
sulfur in the product is inversely pro- 
portional to the purity of the hydrogen 
contaiming gas 

It is however, 


unportant to note, 


that even low H concentration 


streams can be effectively desulfurized 
This 


by the diesulforming process 


PETROLEUM 


» concentration streams can be effectively desulfurized by the process. 


means that a catalytic reformer is not 


vital to diesulforming. For instance, 


cracker gas, hydroformer gas, and 


coker gases containing hydrogen may 

all be used 
Recycle rate—— here ar 

recycling the 


two malin 


reasons for hydrogen- 


rich gas. One is to decrease the re- 


sistance of the absorbed film on the 


surface of the catalyst, thereby in 


creasing the rate of diffusion of react 


ants and produc ts from the surface of 


the catalyst. This allows lowe: pres- 


sures and permits higher space veloci 


ties than if no recycling were used 


The second reason is to provide a 


means of utilizing all the available 


hydrogen. For instance, the velocity 


of the hydrogen gas through the re 
actor in a once-through ope ration may 


exceed the capacity of the hydrogen 


source with the result that the pres- 


sure would drop below operable limits 


With recycle. proper partial pressures 


REFINER 





are obtained to obviate the need for 
higher operating pressures and such 
other conditions affecting the diffusion 
rates, 


Regeneration——The diesulformer 
can be regenerated simply by burning 
the catalyst off with an air-in-steam 
regenerate, the 
shut down and purged of all hydrogen 


mixture. To unit is 
and hydrocarbons. After the necessary 
regeneration connections are made, 
steam is introduced through the re- 
action system. The temperature of the 
steam is raised to 500 F with the fired 
heater. Air is slowly introduced into 
the steam using care to keep the burn- 
ing under control. 

The burning is controlled so that 
the catalyst bed does not get over 1100 
F. The amount of air used will de- 
pend on the steam available to cool 
the catalyst bed and control the burn- 
When the bed has burned thru 
at 500 F., as evidenced by a drop in 


ing. 


temperature in the reactor outlet, the 
inlet temperature is increased to 700 
F. to burn more contaminants from 
the catalyst. This procedure is fol- 
lowed again at 900 F. and finally at 
1050 F. the ef- 
fluent mixture are the best indication 
After 


regeneration, the unit may be started 


Flue gas analyses of 
of the degree of regeneration. 


up in the normal manner. 


Equipment size 
preciation in the degree of desulfuriza- 


Considerable ap- 


tion was observed as the process was 
developed from small to large equip- 
ment. Figure 6 shows that under the 
same conditions of operation the 0.01 
barrel per day unit desulfurized to 0.5 
percent S at 760 F., the 2 barrel per 
day unit at 735 F., and the 1000 barrel 
per day 720 F. 
This appreciation in activity is not 
fully 


tion of the ratio of reactor diameter to 


commercial unit at 


understood but may be a func- 


catalyst diameter. 


Modifications in operation 
Several modifications in the original 
flow chart are economically feasible in 


certain cases 
|. No recycle, normal pressure. 


The capital investment in a recycle 


compressor and its concurrent 


oper- 
ating costs can be avoided in the case 
where an abundant source of hydro- 
gen is available for a relatively small 
diesulformer. Once thru operation at 
the normal pressure range of 450-550 
psig is feasible where enough H, is 
present to maintain a hydrogen rate 
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Space Veloc ity gs 


FIGURE 6—Considerable appreciation in the degree of desulfurization was observed as the process 
developed from small to large equipment 


2500-4000 cubic feet/barrel 


charge depending upon the API and 
% §S of the charge 


of about 


2. No recycle, high pressure, 


No recycle 


nal amounts of 


is necessary when nomi 
hydrogen are avail- 
able if the pressure of the hydrogen 
is sufficiently increased. For example 
equivalent results were obtained by 
operation at 775 psig with no recycle 
as are obtained at 500 psig with 8000 
feet 


cub barrel recycle 


Dual reactors in parallel is another 


modification that is feasible in the 
case where the severity of operation 
results in severe deposition of coke 
on the catalyst so that frequent re 


With dual re 


on-stream 


generation 1s required 
actors. one can be 
the other is 
cost of the 


while 
The 


and catalyst 


being regenerated 
extra reactor 
than 


grading of the stock 


can be more 


offset by the up 


These examples show that eco 


nomic advantages may be gained b 
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modifying a parti ular design to take 
advantagr ol lo« al conditions 
Economics The di: 


process 


ulforming 
Husk: 
Oil Company of Cody, Wyoming, for 
S.01Y% per fuel 


$.06 per barrel ol specialty product 


may be licensed from 


barrel of product 
and $.05 per barrel of gasoline prod 
uct; or a fully paid royalty at the rate 
of $10 
$.42 per barrel of specialty product 


per barrel of fuel product 


or $.35 per barrel of gasoline product 

\ prospective licensee may arrang 
to have his charge stocks evaluated in 
the Cody pilot plant prior to actual 


licensing 


ACKNOWLEDGMENT 


rate 
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Orthoforming Unit 
Produced 100 Clear 


Robert G. Christopher 
The M. W. Kellogg Company 
New York 


ORTHOFORMING is a continu- 
ous and regenerative fluid catalytic 
reforming process employing a mo- 
lybdenum type catalyst and charac- 
terized by integration of the reactor, 
regenerator and stripper similar to 
the Orthoflow fluid catalytic 
ing unit. 


crack- 


Mechanical Features The inte- 
gration of the high pressure internally 
insulated and regenerator is 
achieved without external expansion 


reactor 


joints by means of ingenious design 
and K-welding of the common head 
intersection with the two vessel shells, 
and permits all joints to be UW-51 
quality butt welds, Accordingly the 
hazards of fatigue or shock failure in 
this area of combined pressure, inter- 
section expansion and stiffness differ- 
entials and thermal] gradient effects 
are minimized. 

The vertical and straight catalyst 
transfer lines, provided by this vessel 
arrangement, afford more dependable 
smooth with erosion, 


flow reduced 


maintenance and operating 


due to plugging, slugging, ete 


upsets 

also 
elimi- 
nated, The special type catalyst flow 
valves developed for Orthoflow fluid 
catalytic cracking service and applied 


heat loss from these lines is 


to Orthoforming service enhance uni- 
form control, minimize maintenance. 


Catalyst 
cipitated 


The catalyst is a pre- 
alumina gel impregnated 
with a molybdenum salt solution with 
MoO, the 
very rugged as demonstrated by its 


World War 


for toluene production 


active ingredient and is 
II use in fixed bed units 
Continuous 
regeneration disposes of deposited 
sulfur and coke; this retention of sul- 
fur by the catalyst eliminates corro- 
sion problems at subsequent locations 
in the flow system; also there are no 
detrimental effects on the cataly St by 
arsenic, other 


contaminants such as 


metals, ete 


This 


and 


Feedstocks 
flexible 


proc ess 18 €X- 


tremely versatile with 


September 1955 





This was the unit which 
was destroyed in the 
refinery explosion at 
Whiting, August 27. 











respect to varying operating condli- 
tions. As a result, Orthoforming can 
be readily adapted to processing a 
wide variety of feedstocks including 
any virgin or cracked fractions in the 
gasoline and kerosine boiling range 
Pretreatment of the feedstock is not 
required for reasons already given 
However, feed preparation may be 
incorporated dependent on economic 
Fluid 
pilot plant runs on a naphtha pro- 
duced by delayed coking a California 
reduced crude, showed a reduction in 
the sulfur content from 0.91 to 0.015 


considerations. hydroforming 


Wt. percent while, at the same time, 


the octane number im reased 
The commercial Orthoforme 
built for The Standard Oil Company 

Indiana) at Whiting, Ind., was de- 


signed to process a 0.2 Wt 


was 
first 


percent 
sulfur content heavy naphtha contain- 
ing 13 percent of coke still naphtha 


Operating Conditions For the 


most part conditions are 


operating 
determined by the type and boiling 
feedstock 


relormate 


and the de- 
level which 
100 F-1 clear 
In general the reactor operating con- 


range of the 
sired octane 
may be as high as 98 o1 
ditions are selected within the follow 
ing limits 

Operating Pressure—PSIG 200-250 
Reactor Temperature I 900-950 
Recycle Gas Rate-—-SCF/B 1000-8000 
Catalyst/Oil Ratio—Wt 0.25/1.00 
Space Velocity——Wt. 0.3-0.8 


Process Flow—The Orthoformer 
feedstock and recycle gas are heated 
combination 


in separate coils of a 


furnace. Both streams then enter the 
reactor and pass upward through a 
fluidized catalyst bed where conver- 
sion of the feed takes place, Product 
vapors Carrying some entrained cata- 
lyst pass through cyclones from which 
the separated catalyst is returned to 
the fluidized bed. Relatively catalyst- 
free hydrocarbon 


vapors are proc 
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essed in a conventional recovery 


system, 
The 


flows into a central annular stripper 


spent catalyst continuously 
and downward to the bottom of the 
airlifted 
coke sulfur 


deposits are burned off with air. Re- 


riser where it is into the 


regenerator where and 


generated catalyst is withdrawn 


downward through a standpipe, and 
returned into the reactor bed 

The flow of spent catalyst into the 
riser leading to the 
controlled by 


regenerator 1s 
a spe ial design of a 
hollow stem plug valve whereas the 
return ol to the 


reactor is regulated by a similar solid 


regenerated catalyst 


stem plug valve located at the bottom 
of the standpipe; the importance of 
these special valves was previously 


mentioned 


Commercial Operations 
sentative 


Repre 
condi 
10,000 bpsd 
unit built for ‘The 
Standard Oil Company 
Whiting, Ind.. are as 


current operating 
tions and yields from the 


Orthoforming 
Indiana) at 


follows 


Operating Conditions 
Reactor Temperature I 
Reactor PSIG 
Recycle Gas Rate--SCF/B 
Catalyst/Oil Ratio—-Wt 


Space Velocity Wt 


Pre ssure 


Product Yields 
Wt. % 

Dry Gas-Wt. % 

Butanes— Vol 
Reformate——Vol. “% 


F-1 cleat 


Carbon 


This unit has produced a reformate 


having 100 F-1 cleas 


octane rating 


Sanaa 
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FIGURE 1-—Flow diagram for Houdresid catalytic cracking: Heavy recycle gas oil is cracked to extinction. 


HOW HOUDRESID WORKS 
ON HEAVY STOCKS 


One year’s commercial operation and 
pilot plant studies indicate that this catalytic 
cracking process experiences no trouble with 
heavy metal contamination. 


Rophie E. Bland 
Houdry Process Corporation 


Philadelph a, Pa. 
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HOUDRESID catalytic cracking is 
a new, refinery-proved, continuous 
moving bed process by which excep- 
tional yields of high-octane gasoline 
and light distillate fuels are obtained 
from Production of 
heavy residual fuel is thereby elimi- 


reduced crude, 
nated. The Houdresid process was an- 
nounced in March, 1955, following a 
year’s successful commercial opera- 
tion 


Residuum cuts ranging from crude 


tower bottoms to vacuum bottoms, 
including residua high in sulfur or 
nitrogen, charged to the 
Houdresid unit, thereby permitting 
refiners greater flexibility in the kind 
of crude that may be run. 

Fuither clay 
catalyst may be used. Although the 
equipment Houdresid 


processing is similar in many respects 


may be 


synthetic or natural 


required in 


to that employed in Houdriflow cat- 
alytic cracking, novel process features 
eliminate the adverse effects on cat- 
alyst and product selectivity hereto- 





TABLE 1 
Comparative Product Yields of Houdresid 
and Conventional Processing 
| 


| | Vacuum Distillation 
| 


Heoudresid 


Catalytic 


Followed by 
Houdriflow 
Catalytic Cracking 





| 
Charge (BPSD) | 
5O percent Mid | 
Continent Mix 
Reduced Crude | 
Products (BPSD) ! 
Fuel gas (FOE) 
Excess butanes 
104 RVP gasoline 
Lneluding 
Cat-poly 
Butanes 
No. 2 fuel oil 
No. 5 or 6 fuel oil 





TABLE 2 


Houdresid Processing of Mixed Mid- 
Continent, Texas & Lovisiana Crudes 


Charge to Houdresid Unit (BPSD) 7364 10000 
Reduced Crude (5020 6410 
Recycle 2344 $500 

Inspection of Charge 
Gravity, AP 26.9 

650 

MM 

1066 
Sulfur, wt. percent 0.47 
Ramabottom Carbon, wt. percent 4.0 
Nickel as metal, ppm ‘ 
Vanadium as metal, ppm 6 
Iron as metal, ppm 

Yields (Based on Fresh Feed 
Conversion, Vol. percent 
Debutanized gasoline, vol. percent 

$85” F., at 90 percent 
No. 2 fuel, vol. percent 
No. 6 fuel, vol. percent 
(4 cut, vol. percent 
Dry gas, wt percent 
Coke, wt. percent .. 
Hydrogen, SCF /Bbi. Residuum 
Converted 

Inspection of Cs + Gasoline 
Octane, F-1 clear 
RVP 
Sulfur, wt, percent 

Calculated Debutanized Gasoline 
Plas Polymer Gasoline, Vol. Pet 
Octane, F-1 clear 

Caleulated Total 10-1b. RVP Gase., 

Vol. Percent 
Octane, F-1 clear 
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metals, 
such as iron, nickel, copper and vana- 
dium, are present in the feed. 


fore resulting when heavy 


Table 1 shows comparative yields 
for Houdresid and conventional proc- 
essing (vacuum distillation and cata- 
lytic cracking of vacuum gas oil) of 
the 50 


Mid-Continent crude mix 


percent bottoms of typical 

Table 2 presents commercial Hou- 
dresid data at the beginning of opera- 
tions in March, 1954, and approxi- 
mately a year later, when processing 
the 50 percent bottoms from a mix- 
ture of Louisiana, Mid-Continent and 
Sun Oil 
Sarnia, 


East Texas crudes, at the 
Company, Ltd., refinery. at 
Ontario, Canada 


In other accompanying data, pilot 
plant results are shown for Houdresid 
range, heavy and 


processing of long 


highly-contaminated and a 


simplified flow diagram of the process 


residua, 


is presented, 


The Houdre- 


and catalyst re 


Process Description 
sid catalytic reactor 
generating kiln are contained in a sin- 
gle vessel, structurally rugged and 
providing an optimum catalyst flow 


pattern, 


Refinery crude tower bottoms, plus 


recycle gas oil from the 


synthetic 


crude tower, after heating are 
charged to the top of the Houdresid 
vessel in a partially vaporized state, 


mixed with steam 


As in Houdriflow units, the mixed- 
phase feed enters the reactor through 
a nozzle, and the charge is distributed 
over a flowing curtain of catalyst sur- 
rounding the nozzle. Vaporization of 
oil] occurs on contact with the cata- 
lyst, and crac king proceeds AS the 
and flow downward 


catalyst vapors 


through the reactor 
At the 


zone, vapors are separated from the 


bottom of the reaction 
catalyst and then flow to the synthetic 
crude tower, to be separated into wet 
gas, unstabilized gasoline, light gas 
oil, recycle gas oil, and syntheti« 


tower bottoms 


Internal reflux within the syn 
tower is controlled by adjustment of 
heat removal by way of quench oil 
side circulating reflux and 


Heat is 


from the circulating hot quench oil 


circulation 


tower top reflux recovered 


stream 


Wet gas and raw gasoline are proc- 
essed in the gas plant to produce 


stabilized C gasoline, a C,—C, 
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Meet the Author 
ROPHIE E. BLAND has been 


Houdry Process Corporation 22 years 


with 


Following gradua- 
tion from Texas 
A&M College, he 
Sun Oil 
Company at Mar 
cus Hook, Pa., and 
in 1935 helped in 
stall Hou- 


dry catalytic-crack- 


joined 


pion i | 


ing equipment tor 
Sun. Moving to the 
organization, he 


Houdry 


the development of synthetic catalyst 


worked on 


and supervised batch preparation of 


the original synthetic catalyst as a 


forerunner to the desiyning ol a com 


mercial catalyst-production plant. He 


began assistant manager ol cle ve lop- 


ment in 1940, later served as man- 


ager of the Project Analysis group 


and finally as sales manager 





stream rich in unsaturates, and fuel 


gas 
Light 
stripper is pumped through cooling to 


catalytic gas oil from the 


storage. Recycle was oil is mixed with 
fresh feed 
tion, Heavy catalytic gas oil 


and is cracked to extinc- 
synthetic 
crude bottoms is 


towel! pumped 


through cooling to and 1s 
suitable for use as No. 5 or No. 6 
fuel oil 

The C OF 


catalytic 


storage, 


stream moves to the 
where 


are produced 


polymerization unit 


cat poly gasoline. butanes and 


vas containing propane 


Houdresid 


diameter 


Design Features — | hx 
shell is of 


through the main reactor 


reactor uniiorm 
wom but is 
swaged outward above the disengage 
to the 
kiln 

chamber between shell and disengager 


skirt. ‘The 


three-level 


diameter of the regenerating 


This provides an annular plenum 
cise ngavet 


Vapor consist 


ol a channel is embly 
traversing the reactor area 


In the 


pier ed by 


purge zone 18 a tube sheet 


short pipes in concentric 


circles. Purge steam is admitted belov 


the tube sheet and flows upward 


through purge nipples, countercurrent 
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How Houdresid Works on Heavy Stocks... 





to the flow of catalyst. Steam strips 
residual hydrocarbons from the mov- 
ing catalyst, and joins the cracked 
vapor stream from the reactor. 

Seal pipes mounted in a dished 
head purge 
zone to the top of the kiln, serving 


extend from below the 
as a pressure seal between the purge 
section and the top of the kiln. 

No internal structures are required 
between the seal pipes at the top of 
the kiln and the air inlet caps at the 





TABLE 3 
Houdresid Processing of Long Range Residua 


27.5 Percent 
South-Central 
Texas Mixed 
Reduced 
Crude 


| 40 Percent 

Rast Texas 
Reduced 
Crude 


CHARGE STOCK 
Gravity, “API 22.7 
Sulfur, Wt. Percent 0.52 
Nitrogen, Wt. Percent 0.17 
Ramabottom Carbon, Wt. Per 
oent 
Nickel as Metal, ppm 
Vanadium as Metal, ppm 2 
Vields, Percent of Fresh Peed Once- 
Through 
Debut. Gaso., Vol. Percent “44 
Cat, Gas Oil, Vol. Percent 39.7 
C4'a, Vol, Percent 13.8 
Dry Gas, Wt. Percent 7.9 
Coke, Wt. Percent 6.9 
Inspections of Co + Gasoline 
F-1 Clear Octane 91.6 
Sulfur, Wt. Percent 0.06 








TABLE 4 
Houdresid Processing of Heavy Residua 


|10 Percent 10.6 
Mixed Percent 


4.1 Percent 
| Mid. South- 


Seuth- 
Central 
ekas 
Mixed 
Reduced 
Crade 


| Louisiana 
Reduced 
CHARGE STOCK Crade 
Gravity, “API | 12.6 17.7 | 
Sulfur, Weight Percent 0.91 
Nitrogen, Wt. Percent 
Ramahottom Carbon, 
Wt, Percent 12 
Nickel as Metal, ppm | 18 
Vanadium as Metal, ppm 7 
Vields, Percent of Fresh | 
bee Once- 
Through 
Debut, Gaso., Vol. % 40.1 
Cat, Gaa Oil, Vol. % 10.2 
(4's, Vol. Percent 10.4 
Dry Gas, Wt. Percent 7.3 
Coke, Wt, Percent 14.3 
Inspections of Co+ 
Gasoline 
P-1 Clear Octane 





bottom. After-burning does not occu 


The use of a large excess air flow 
offers unusual flexibility in controlling 
kiln operation to handle high coke 
loads 

At optimum operating conditions, 
the entire amount of heat released by 
combustion of coke in the regenerat- 
ing kiln can be absorbed in the cata- 
lytic reactor to provide heat of re- 
action and to satisfy sensible heat 
effects 

High heat capacity of the circu- 
lating catalyst stream assures stable 
operation of the heat-balanced unit. 
Normal variations in charge stock or 
in operating conditions result in only 
minor variations in catalyst tempera- 
ture, 

Heat-balance flexibility is provided 
by the charge preheater, an airline 
burner normally used only for startup, 
and by variation of catalyst circula- 
should there be 
changes in operating conditions, 


tion rate major 

The pressure at the top of the kiln 
is low, permitting use of a single-stage 
blower (5 pounds per square inch 
regen- 
Catalyst circulation and 


gauge discharge pressure) for 
eration air 
catalyst 
tinued while the reactor is by-passed. 


regeneration may be con- 


Catalyst Circulation—Moving 
catalyst, delivered at the top of the 
reactor by the Houdry patented pneu- 
matic lift system, is disengaged from 
lift gas and flows from hopper into 
reactor against a countercurrent flow 
of steam introduced at the base of the 
seal ley of the reactor chamber. 

Catalyst enters the reactor from an 
inner head, About 80 percent of the 
catalyst flows down a vertical pipe in 
the head to the 
which it 


cracking zone, to 


is admitted by the annula: 
orifice surrounding the feed nozzle 


The remaining 20 percent of catalyst 





TABLE 5 
Houdresid Processing of Residua Containing High Contaminant Concentrations 


Ordones | 
Topped Crude Topped Crude 


CHARGE STOCK 

Gravity, API 

Sulfur, Wt, Percent 

Nitrogen, Wt. Percent 
Ramebottom Carbon, Wt. Percent 
Nickel as Metal, ppm 

Vanadium as Metal, ppm 

Yields, Percent of Fresh Peed 


Debut Gaso,, Vol. Percent 

Cat. Gas Oil, Vol. Percent 

(4's, Vol. Percent 

Dry Gas, Wt. Percent 

Coke, Wt. Percent 
Inspections of Co+ Gasoline: 

F-1 Clear Octane 


Kuwait Vac 
Bottoms 


Heavy Wyoming 
Reduced Crude 


Boscan 





9.7 
5.03 
0.33 
16.7 
42 
ON 
Once 
Recycle Through 
45.2 37.1 
26.1 34.6 
10.1 0.46 
12.4 0.7 
18.2 22.1 


03.0 RAD 
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enters the cracking zone through a 
circle of pipes near the periphery of 
the vessel. 

Catalyst flows downward in a solid 
moving bed through the vapor dis- 
engager section, and into the purge 
zone where countercurrent steam 
strips residual oil from the catalyst. 
The flow is then from purge nipples 
to seal pipes. A disengaging surface 
for flue gas and seal steam is formed 
by the catalyst flowing from the seal 
pipes. 
through the 
kiln, catalyst encounters upward mov- 


Flowing downward 


ing air introduced by a single-stage 
blower through inlets at the bottom. 
Coke burning is accomplished with 
minimum volume requirements. 

After regeneration, catalyst is col- 
lected in pipes leading to concentric 
cones feeding the catalyst uniformly 
to the outlet pipe at the bottom. 
Catalyst then flows to the pneumatic 
lift system, is elevated to the top of 
the unit, and the cycle repeats 

A portion of flue gas is compressed 
by steam in thermocompressors to 
serve as the catalyst lifting medium. 
A smaller portion is used for catalyst 
fines removal in an elutriator. 


fresh and hot 
catalyst are provided. To unload the 
to the 


storage hopper through a line from 


Storage vessels for 


unit, hot catalyst is diverted 
the lift disengager. Entire catalyst in- 
ventory may be held in this hoppe 
during inspection and turnaround. 


Summary Che Houdresid 


ess, available through Houdry Process 


proc - 


Corporation for general licensing to 
the refining industry, enables refiners 
to crack crude residua catalytically 
The process is well adapted to the 
synthetic or natural clay 


use of cat- 


alyst, and to the charging of a wide 


range of reduced crudes 
Pilot plant results and a year’s com- 
refinery demon- 


that 


mercial operation 


strate the problems of heavy 


metal contamination heretofore in- 


imical to catalytic cracking of residua 
have been successfully overcome by 
the Houdresid process 


One Houdresid unit has been in 
daily refinery production for over 18 
months, and two other large units re- 
cently placed on stream are equipped 
for both Houdriflow gas oil and 
Houdresid bottoms catalytic cracking 


-_ 
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FIGURE 1—Flow diagram for Atlantic Catforming process: Amine unit 
desulfurizes hydrogen recycle. Photo is United's Catformer at Warren, 


Pa., in operation since 1953. 


CATFORMING at United Refining Company 


Testing § Start-Up § Shutdown § Regeneration § Operating Results 


H. H. Logan, Jr. 
B. E. Milner 
J. A. Nevison 


A 2500-BARREL - per - stream -day 
Catformer, installed at the United Re- 


fining Company’s refinery in Warren, 


the 
principal octane quality improvement 


Pa., in August, 1953, has been 
process for their entire gasoline pool 


since that time. This unit was built 
the Chemical Plants 
Blaw-Knox Company and is operated 
under license from The Atlantic Re- 


fining Company 


by Division of 


September, 1955 


United Refining Compar 


Atlantic Refining Compar 


y Warren. Pa 


y, Philadelphia 


The 


with an 


unit is a standard Catformer 


amine unit included to de 
sulfurize the recycle hydrogen stream 
The general process flow is shown in 
Figure 1. Since the flow has been de 
scribed previously, it will not be re 


peated here. However, a few 


on. the 


notes 
specific equipment items em 
ployed may be of Charve 
stock to the 


straight 


interest 
full 
naphtha 


unit is a boiling 


range run taken 


PetroLeuM REFINER 


ove rhe ad 


raw 
hed 


“a ale 


Catlormer 


up to 10 volume percent of the 


naphtha passes 


and two fibre 
and rust 


On 


from two 


filters 


he fore 


Thi 
clay 


to remove 


pipe till 


through a 


going into the 


an intermittent basi 


{ ni 
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Catforming at United Refining Company... 
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fined pressure distillate is included in 
the Catformer feed, The catalyst is 
contained in three equal sized, in- 
ternally insulated down flow reactors. 
Process heat is supplied by a box 
type furnace, fired by oil with gas as 
a trim on the three separately con- 
trolled coil outlet temperatures. The 
three heating coils are housed in sep- 
arately heated compartments in one 
furnace frame, One preheats the feed 
going to the first reactor and the 
other two successively smaller coils 
reheat the stream between 
Hydrogen recycle flow is 
maintained by electric drive 
compressors with a third steam driven 
stand-by spare. The three compres- 
sors are each of 200-bhp rating and 
are the conventional lubricated type 


process 
reactors 


two 


designed for hydrogen service. 
An amine H,S 
from the reeycle gas stream to mini- 


system removes 
mize the sulfur concentration in the 
reactors. The system consists of an 
absorber and reactivator for stripping 
H,S from the amine solution. No dry- 
ing or other clean-up of the scrubbed 
recycle gas is required. 

The stabilized reformate goes di- 


170 


60 80 100. 6=6120— «140 


160 1i8O 200 220 240 


DAYS ON STREAM 


FIGURE 2—How reformate octanes vary with operating temperatures. 


rectly to gasoline blending. At United, 
where the 
major component in the total gaso- 


Catformate constitutes 
line pool, catforming severity is varied 
as desired to fulfill octane require- 
ments of both premium and regular 
grade gasoline products. 

The entire unit is instrumented for 


automatic control. 


By-product hydrogen produced by 
the Catformer is used to Unifine mid- 
dle distillates and a small quantity of 
distillate. This 750-bpsd 
Unifiner, licensed by Union Oil Com- 


pressure 


pany, was the first commercial unit 
to be operated, 


lest- 
unit prior to 


Preliminary Testing of Unit 
ing of a 
start-up goes forward concurrent with 


Catformer 


the final stages of construction and 
has about as few steps as there are 
components in the unit, This testing 
is principally dictated by design op- 
which for the 
500 to 700 
psig pressure at the middle reactor; 
10/1 
cycle gas/mole of fresh feed; and 850 
to 975 F 


conditions, 
United Catformer 


eration 


were: 
recycle gas ratio, moles of re- 


reactor inlet temperature 
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Preliminary testing, then, includes 
these items: 

1. Vessels and transfer piping are 
hydrostatically pressure tested after 
fabrication. 

2. The naphtha feed pump and re- 
cycle gas compressors are run in for 
six to twenty-four hours after instal- 
lation to check out any flaws in as- 


sembly, mounting and instrumenta- 


tion. 

3. The entire high pressure system 
is gas tested to see that there are no 
leaks. This is done by pressuring with 
air or preferably sweet natural gas 
to near operating pressure using a 
small test compressor or the recircu- 
lating compressors temporarily hooked 
in series. The flanged joints and clo- 
sures in the high pressure system are 
These 


tested for leaks by taping with mask- 


all ring sealed. may best be 
ing tape, then leaks are readily shown 
by applying soap solution to a small 


the All 


are tightened 


puncture in masking tape 
usually 


with hammer wrenches. 


flange joints 

+. Gas circulation is then started by 
means of the recycle compressors, the 
REFINER 
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O CATFORMING YIELD-OCTANE 


FIGURE 3—Yield-octane plot showing predicted 
relationship agrees with commercial results 


DATA ON UNITED REFINING 
NAPTHAS 


TESTS DURING RECENT RUN 


AFTER 12,62 & 265 DAYS 
OPERATION 


| | | | J 
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furnaces are fired and both furnace 
insulation and reactor insulation is 
cured as directed by the fabricators 
During this initial circulating period, 
which may be 36 to 48 hours in 
duration, temperature, pressure and 
flow indicators and control instru- 
ments, including furnace firing con- 
trols may be checked. Reactor vessel 
insulation can also be checked at this 
time 

5. The amine system may be 
charged with solution at this time and 
the circulating system checked 

6. Other instruments, operational ot 
safety in nature (liquid level controls, 
flow controls, high liquid level or low 
recycle flow alarms and cut-outs) are 
chec ked 

7. Emergency behavior of instru- 
ments and alarms, instrument air fail- 
ure, power failure, etc. are rechecked 
on all instrument actuated controls 

8. Off site tie-ins, charge and prod- 
uct lines, flare line, cooling water and 
other utilities are checked 


Start-Up Procedure—-Following the 
preliminary testing and curing of re- 
actor and furnace linings, and tight- 


ening of all leaks, the unit is ready the amine tower may be blocked off 
to start and the rest of the system pressured 
Catalyst is first loaded into the to about 150 psig with hydrogen, Cir 


reactors. A support for the catalyst culation of hydrogen is started by 


bed is built up with refractory alun- means of the compressors, the fur 
dum balls graded in size from % to naces are fired and catalyst given an 
Y%-inch and built up to cover the initial hydrogen “conditioning” by 
collecting nozzles at the reactor out bringing the reactor inlets to operat 
lets. The catalyst beds themselves are ing temperature and holding for a 


topped with stainless steel screens short time 


and then three to five-inch layers of Inlet temperatures are then lowered 


¥4-inch alundum halls to start up tempt rature the system 


After resealing the reactor heads pressure is brought to a minimum of 


the high pressure system is made 200) psig by hydrogen addition and 


ready for hydrogen pressuring. This naphtha flow is then started, Pur 


is done by first minimizing the oxygen chased hydrogen is used in the initial 


content in the high pressure system — start up, then process hydrogen is 


by evacuating it with the steam educ- stored for future startups. At first 


tor provided. A vacuum of about 25 naphtha flow is at half rate, then as 


to 27 inches of mercury is pulled on hydrogen is produced and system 


the entire system, including compres pressure rises qui kly to operating 


sors and amine unit absorber tower pressure, naphtha flow is increased to 


The eductor is then shut off and the full rate. As svstern pressure reaches 


vacuum released by charging hydro the desired level. it is held constant 


gen to the @ystem An alternate pre by venting make va from the hich 
cautionary step may be to first release 
vacuum with nitrogen to further dis 


place air in the system, then re-evacu 
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FIGURE 4—During start-up, gas detector is used to check leaks in high-pressure system 


pressure flash drum by means of the 
pressure controller, 

Reformate builds up to the desired 
level in the flash drum and then flows 
to the stabilizer under level control. 

The stabilizer, reboiled with steam, 
is then brought into operation in con- 
ventional manner to produce the de- 
sired RVP product. As full naphtha 
flow may be reached quickly, it takes 
but a short time to build up levels in 
the flash drum and stabilizer. Hence, 
the unit is brought on stream in but a 
very short time (one to two hours). 
Temperatures of reactor inlet streams 
are then brought under close control 


and gradually moved upward check- 


ing reformate octanes enroute, until 
the desired product quality is attained. 
As the run progresses using properly 
balanced recycle gas to fresh charge 
ratios, temperature is varied to offset 
changes in feed stock or slow change 
in activity to produce desired reform- 
ate octanes 

During and immediately after the 
Start-up, as time permits or operation 
dictates, a careful check is made overt 
the entire high pressure system for 


leaks. A 


testing 


gas detector is helpful in 
leaks when the unit 
check is 


temperatures 


for is in 


further made 


shell 


proper temperature of operation 


operation A 


ol reactor for 





TABLE 1 


United Refining Company 
Charge and Product inspections 


Feed Reformate 
API Gravity “48 62.7 
RVP 10.4 
Aniline Point ! “4 
Bromine Number 
Percent Sulfur ; < 001 
ASTM Gum 
CPRR Clear 
CFRRK + dee 
Volume Percent Cs 
ar 1.6 
n¢ § 70 
is 110 
nls as 
Co* Paraffins 34.2 


83.0 
95.0 


a6 

Ce’ Aromatics 20.8 
ASTM Distillation 

Over 87 
10 145 
0) 203 156 
ww) 244 
70 282 242 
oO 437 
End Point tay 372 
Recovery 06.0 07.5 


TABLE 2 
United Refining Company 
Light Hydrocarbon Yields and Separator 
Gas Composition 


Weight & Volume % 


1.02 
0.43 
1.10 


7.49 





Composition 





Primary Separator Gas 


5 
‘ 

4.2 

4 


89.8 Volume Percent 
>: 
' 
! 





PY 


Once the Catformer 
and producing hydrogen rich make 


is on stream 
gas, hydrogen storage vessels may be 
filled to provide hydrogen for the 
next start-up. 

Smooth operation is best assured by 
regular scheduled attention to the filter 
elements on the naphtha feed and 
checking the compressor valve assem- 
blies for accumulation of dirt or con- 
An 


aid to maintaining a clean feed and 


struction waste (welding slag 
longer filter life is the use of corrosion 
inhibitors such as the organic amines 
in the naphtha coming off the crude 
units. The compressors may be taken 
out of service, one at a time by sub- 
stituting the spare in recycle service or 
by backing out feed naphtha to per- 
mit the 


required minimum recycle flow ratio 


one 


compressor to maintain 


Servicing of the feed pump may be 


accomplished by stopping naphtha 
flow and closing the block valve to the 
high pressure system. Hydrogen cir- 
culation is continued with reactor inlet 
temperatures reduced and block valves 
in liquid and gas products lines closed 
If prolonged delays in naphtha flow 
are encountered, the unit may be shut 
down (furnace fires and compressors 


stopped) after circulating down to 
100 F. or tem- 
peratures and can be left under hy- 


drogen pressure 


more below reaction 


In the 
the 


down OI 


Shut Down Procedure 
mal 


nor- 
Cat- 
taken 
off stream to effect catalyst regenera- 


course ol operation 


former may be shut 


tion, to change catalyst or to inspect 
or service elements in the high pres- 


sure system 


Shut down procedure consists of 


1) stopping naphtha flow; (2) cut- 


ting furnace fires and circulating 


down to reduced temperature; ) 


flare; 
purging system free ol com- 


venting 
and t 


bustible gases 


system pressure to a 


The reduction of system tempera- 


tures and purging of combustible 
gases will vary with the objective of 
the shut down. To effect a regenera- 
tion the system will be cooled to about 
600 F 


sufficiently to 


and steamed briefly to purge 
the 


steam, air and flue connections to the 


permit making 


regeneration system. If catalyst is to 


be changed or the unit cooled down 
completely for mechanical inspection, 
hydrogen circulation is continued 
the 


down below 200 F , pressure 1s vented, 


until catalyst beds are cooled 
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evacuated by the 
then the 
broken with nitrogen. The unit may 


the system steam 


eductor and vacuum is 


then be opened and air admitted 

Regen- 
eration of the catalyst is simply and 
After 


off stream and preparing for regener- 


Regeneration Procedure 


quickly accomplished coming 


ation as indicated above, the regener- 
These 


consist of a steam and air connection 


ation connections are made 
ahead of the first furnace and a flue 
gas connection after the third reactor 
The rest of the high-pressure system 
is blanked off. Steam 


4000 pounds per hour is started and 


flow of about 
furnace fires are lighted and adjusted 
to give reactor inlet temperatures ol 
600 to 700 F. Air is 
mitted to this steam flow and temper- 


carefully ad- 


ature points in the reactor beds care- 
fully watched. A burning front passes 
successively through the first, second 
third three 
weight percent carbonaceous deposit 


and reactors as one to 
on the catalyst is burned away. Air 
to limit the 
perature of this burning to a makxi- 
850 to 900 F. As 


progresses, air flow is iricreased up to 


flow is controlled tem- 


mum of burning 
| percent oxygen in the stream and 
regeneration temperatures are finally 
to 950 F 


rods in each reactor with couples at 


raised Two thermocoupk 
top, middle and bottom of the cata- 
lyst beds permit close following of the 
CO 
effluent gas 
further 
the progress of the regeneration. The 


regenerative burning front and 


oxygen analyses of the 


stream serves as a check on 
regeneration itself is completed im Six 


With 


complete, the regeneration connec- 


to twelve hours regeneration 
tions and blanks in the process lines 


Che 


regenera- 


are removed ready for start-up 
overall off stream time for 


tion is less than twenty-four hours 


Operation And Results—United is 
charging a full boiling range naphtha 
containing 15 to 17 volume percent 
C, and lighter components. They vary 
operating temperature and thruput 
to alternately produce Catformates 


for regular and premium gasoline 


blending. The variance in operating 
temperature and corresponding re- 


PEL overt 


recent 


formate octanes with 2.9 c¢ 


the course of their most run 


are shown in Figure 2, This run was 


PROCESS ISSUE '55 
18th 


rWataltiel| 


September. 1955—Prtro.eum 


FIGURE 5—Three reactor cases: Each bed is topped with stainless steel screens and then three to 
five inch layer of alundum balls 


made with a catalyst loading of but 
75 percent of Charge 
varied from 1800 to 3000-bpsd as re 


design rates 
quired by market outlets. The plot of 


operating temperature extends 
through operation following the first 
regeneration. The run was continued 


through a second regeneration, cata 


lyst being changed at a thruput of 
about 99 barrels per pound and aftet 
104% months’ use 

Feed and reformate inspections ob 
a test run following the first 


lable | 


based on 


tained in 
regeneration are shown in 


Light hydrocarbon yields 


the debutanized portion of the feed 


Table 2 


composition of the 


are shown in along with the 


primary separator 
Was 
A plot of yield-octane relationship 


United Re 


fining naphthas is shown in Figure 3 


predic ted for Catforming 


along with points realized in com 


mercial operation. The test data for 


actual operation alter 12, 62 and 265 


days operation on the ame catalyst 


charge show Tho ¢ hangs inh yie ld octane 


relationship over this extended period 


The last test was made after the first 


catalyst regeneration, and shows the 


same yield-octane relationship alter 


regeneration as before 
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THE CONTINUING successful 
operation of Ultraforming units with 
a wide variety of feeds has established 














the process in the catalytic reforming 





field, Six units having a total capacity 











of about 80,000 barrels per day are 





now operating, three totaling about 
23,000 barrels are expected to be in 














operation by the end of the year, and 
six more are scheduled for comple- 

















tion in 1956. The location and capac- 
ity of each of the units are given in 
Table 1. 

Earlier papers have described the 
Naphtha 


is processed in a series of reactors 


Ultraforming process,’:* 


over a highly selective platinum-on- 
alumina catalyst at 200 to 300 pounds 
per square inch to give high-octane- 
stocks 


number gasoline-blending 
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PETROLEUM 


Other operating conditions are: 900 
to 970 F.: 1 to 4 space velocity: and 
3000 to 6000 cubic 


per barrel of charge 


feet of recycle gas 
Feeds contain- 
ing more than about 0.03 percent sul- 
fur are hydrodesulfurized to ensure 
optimum catalyst performance 
Because of the low pressure, small 
amounts of coke deposit on the cata- 
lyst, but periodic regeneration main- 
tains high activity, Frequency of re- 
generation depends on operating con- 
feed 


length may vary from a week to sev- 


ditions and properties; cycle 


eral months. A swing reactor permits 
regeneration without interruption of 
that the 


processing; piping is such 


swing reactor may be substituted for 
any spent reactor, which is_ then 
valved into the regeneration mani- 
fold. Regeneration by the Ultraform- 


ing technique restores the catalyst to 


peak performance. 


Five advantages result from the 
combination of high catalyst selec- 
tivity, low operating pressure, and 


the unique regeneration technique: 
® High product octane levels with- 
out excessive losses 


cracking espe- 


cially important with paraffinic feeds 
high 


catalyst activity and product yields 


® Long-term maintenance of 


through restoration of full catalyst 
performance by regeneration, 


® Flexibility to process a variety of 


feeds including those of high end 
point. 

® Ready recovery from operating 
upsets 


® Start-up 
pressuring 
These 


thoroughly demonstrated in commer- 


without hydrogen for 


advantages have been 


cial operation 


EL DORADO 


The first commercial Ultraforming 
unit was placed on stream in Pan-Am 
Southern’s El Dorado. Ark., refinery 
in May, 1954 
to process 6100 
low-naphthene Arkansas naphtha to 


This unit is designed 


barrels per day of 


90 research octane number, unleaded, 


using four reactors including the 


swing reactor. Because Ultraforming 
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100 OCTAN E « « « Texas City Unit—one of six now operating—pro- 


duced over 100 clear octane reformate. Here’s the 
story on the first six units. 


catalyst was not yet available. a sub- 
the 
first run. The unit operated smoothly 


stitute catalyst was used during 
until it was shut down for changing 
to Ultraforming catalyst in Septem- 
ber, 1954. 

For the second run, begun on Sep- 
tember 18, the 
with natural gas 


unit was started up 
Catalyst 


tion, which might be expected in the 


deactiva- 


FIGURE | (left) —The data from the El Dorado 
Uitratormer show high yields 


FIGURE 2 (below) —Texas City ultraformer can 
produce a reformate of over 100 octane numbers. 


EL DORADO 





| TEXAS CITY 


absence of hydrogen, was slight; re- 
generation completely restored cata- 
This run continued until 


March, 


Inspection showed the unit to 


lyst activity 
a scheduled turn-around in 
1955 
be in good condition 

The operation of the El Dorado 
unit points up the advantages of UlI- 
traforming for high- 
feeds El 
to 80 pet 
cent paraffins, about 10 percent aro- 
only 10 to 20 


upgrading of 
paraffin, low-naphthene 
Dorado feed contains 70 


matics, and 


percent 
reforming ol 
that the 
paraffins be converted to aromatics 
Ultra- 
ope rating 


Although 


the unit has usually produced 80 to 


naphthenes. Economic 


such a naphtha requires 


rather than hydrocracked 


forming, by virtue of low 


pressure, effectively does so 
85 octane Ultraformate, adequate to 
meet present refinery needs, products 
rating above 95 octane number, un 
leaded, have been produced on occa- 
sion. Typical yields at the 85-octane 
level are Table 2 


correlation 


shown in 
A_ yield-octane 
ing the 


coverT- 
wide range of operations of 
the unit to date is presented in Figure 
|. Yields of both 10-pound and C, 


gasoline are substantially greater than 


could be obtained at higher pressures 
The excellent 10-pound yields reflect 
both the yields of C 

gasoline large: 


ine reased 
the 
butane permitted by the 


and volume of 


low vapor 
pressure of the Ultraformates 
The 


handle 


flexibility of Ultraforming to 


operating upsets has been 


demonstrated at El Dorado. In one 
brief 


caused deposition of carbon on the 


instance, a mechanical failure 


catalyst and subsequent loss in a 


tivity; the catalyst was quickly regen 
erated and returned to peak activity 
Similarly 
can be easily 


hac k on 
and 


because the Ultraformer 
shut down and brought 
cleaning 


stream, two minor 


repair jobs were completed in 
about 24 hours each 

The catalyst in the El Dorado unit 
has thus far processed over 40 barre Is 
When in 
March 


around it was as good as new 
lyst life 


of naphtha per pound 


spected during — the turn 
Cata 
is expected to exceed 100 


barrels per pound 


CASPER 


Indiana’s 3750-barrel 


Wyo., is 


similar to the El Dorado unit except 


Standard of 


Ultraformer at Casper 





UMMUS 


Ott HEATER DIVISION 
385 Madison Avenue, New York 17, N. Y. 


Lummus Standard Oil Heaters are 
made in two basic types. The up-take 
heater, illustrated at the left, conducts 
the products of combustion upward from 
the entire heating chamber at low and 
uniform levels of velocity. 


The down-take heater, illustrated at 
the left, is suitable for service where 
products of combustion would contain 
corrosive elements or solid matter. It 
draws hot gases downward from the 
combustion chamber through the dif- 
fusion baffles. Both types of Lummus 
Standard Heaters are adaptable for 
n.ulti-coil or multi-stage heating. 





The Economy Heater, illustrated at 
the left, finds wide application in smaller 
refineries where the investment neces- 
sary for extensive maintenance plat- 
forms and roofing is not justified. The 
flexibility and variety of capacities avail- 
able with multi-coil and multi-stage set- 
tings can be obtained with Lummus-Built 
Heaters in the same manner as with the 
larger Standard units. 























Lummus Standard Oil Heaters and Lummus-Built Heaters are the answer to the vital 
problem of supplying process heat in any required amount for petroleum refineries, 
chemical and petro-chemical plants. Single Lummus Heaters are operating at continuous 
heat absorptions ranging from 100,000 to 300,000,000 BTU per hour. Lummus has 
designed and installed heaters for use with every major process. 





BRANCH OFFICES — Houston: 2707 Weslayan Rd., Houston 6, Texas + England: The Lummus Co., Ltd., 80 Regent St., 
London W1, England* France: Societe Francaise des Techniques Lummus, 39 Rue Cambon, Paris ler, France 
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O!'tl HEATER DIVISION 
Madison Avenue, New York 17, N. Y. 


The patented gas diffusion baffle arrangement 
shown at the left is characteristic of Lummus furnaces. 
This arrangement creates a draft resistance or damp- 
ering effect which assures uniform evacuation of the 
products of combustion over the entire ceiling area of 
the combustion chamber. 

Benefits obtained by the use of the slotted refrac- 
tory baffle tile include high velocity gas flow over the 
shielded upper row of roof tubes—with consequent 
high convection heat pick-up—and re-radiated heat 
from the under side of the tile to the upper side of the 
bottom row of roof tubes. 


Lummus- Built Heaters incorporate 
the same material, mechanical and oper- 
ating advantages of the Lummus Stand- 
ard Oil Heaters but are built along the 
more simplified and economical] lines pos- 
sible with their smaller size. The Lummus 
Vertical Tube Heater, illustrated at the 
left, for milder heat requirements, is 
especially designed for limited space 
installation. 





The portable heater, left, was built 
for Magnolia in record time—a mere six 
weeks downtime compared with the 
usual five months. It is the height of 
flexibility and is a smooth-running 
100,000,000 BTU per hour heater han- 
dling 36,000 B/D of charge stocks—an 
increase of several thousand barrels over 
the heater it replaced. 


The heaters described above are, of course, Lummus designed. Lummus also has built 
and will build for you, if requested, counter-parts of all popular types of furnaces used in 
the petroleum, chemical and petro-chemical industries. Lummus can also build to your 
specifications any type of specialty heater that a particular production problem calls 
for. Lummus’ 50 years of experience in constructing petroleum and chemical] plants lies 
behind the work of the Oil Heater Division, providing the knowledge necessary to do any 
job requested by a customer—and to do it right. 





BRANCH OFFICES — Chicago: 600 South Michigan Ave., Chicago 5, Illinois * Venezuela: Compania Anonima Venezolana 
Lummus, Edificio “Las Grandillas”, Esquina Las Gradillas, Caracas, Venezuela « Canada: 455 Craig St. West, Montreal 
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Tops 100 Octane... 





Meet the Author 
T. M. MOORE is in charge of field 


services work on Ultraforming for 
Standard Oil Com- 
pany (Indiana). 
He joined Stand- 
ard’s research staff 
in 1946, and for 
three years headed 
a group handling 
pilot-plant develop- 
the Ultra- 
forming process, A 


ment of 
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hachelor’s degree in chemical engi- 
Moore is a 


neering, member of 
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that it has a 
hydrodesulfurizer to handle Casper’s 
The unit 


started up in December, 1954, with 


cobalt-molybdenum 


high-sulfur naphthas was 


natural was; the desulfurizer was by- 
passed until sufficient hydrogen was 
Since then, 
the desulfurizer has been in operation 


produced to operate it, 


most of the time, without regenera- 
tion, No appreciable loss of desulfuri- 
zation activity is apparent. 

Operation has been steady at 70-75 
octane number—-high enough to meet 
present refinery needs, However, dur- 
ing a test program 90-octane Ultra- 
formate was easily produced, Because 
of the mild operating conditions, re- 
generations have been infrequent. 

The Casper unit has furnished an- 
other example of the ease of shutting 
down and starting up Ultraformers. 
When the refinery was forced to cur- 
tail operations for a short time be- 
cause of a power shortage, the Ultra- 
former 


was chosen for shutdown in 


preference to other units 


TEXAS CITY 
A striking example of the ability 
of Ultraforming to reach high octane 
levels is the operation of the Ameri- 
can Oil Company's 21,200-barrel unit 
at ‘Texas City, Texas. This six-reactot 
Figure 2, is 


Ultraformer, shown in 


designed for high-severity operation 
with frequent regeneration, No de- 
sulfurization is employed. Since being 
placed in service in February, it has 
reformed Gulf Coast naphtha of 400 
F. end point to octane numbers rang- 
100, unleaded 
Typical feed inspections and product 
yields are given in Table 3 

This unit has 


ing from 96 to over 


demonstrated how 


178 


Ultraforming can respond to changes 
in refinery demand. Original catalyst 
fixed at thirds of 
design, on the basis of the then-cur- 


loading was two 
rent octane target; however, a change 


in gasoline specifications forced a 
boost in octane level shortly after the 
unit The higher 
level without shutting 


down the unit to add catalyst by in- 


was put on stream 
was obtained 
creasing reactor temperatures and the 
frequency of Subse- 


was in- 


regeneration. 


quently, catalyst loading 


creased to the design level during a 


shutdown for minor mechanical 
repairs 
WOOD RIVER 

Standard’s 9000-barrel Ultraformer 
at Wood River, IIl., was brought on 
stream in April. This unit employs 
five reactors. including the swing re- 
actor, in processing a Mid-Continent 
feed of 150-400 F. boiling range to 
octane numbers of 80 to 85. As in the 
Texas City unit, no desulfurization is 
employed. Although the unit is oper- 
ating at design thruput, only 50 per- 
cent of design catalyst loading is 
being used because of the present low 
reformate-octane needs of this re- 
finery. 

Operation has been smooth and the 
catalyst has shown excellent response 
to the 
required 

NEW INSTALLATIONS 

Humble Oil & Refining Company 

40,000 


capacity at 


few regenerations so fat 


Ultraforming 
Baytown, Texas. The 
company placed a new 20,000-barrel 


has barrels of 


Ultraformer in service in June; oper- 
Humble 
then converted its old fixed-bed mo- 
lybdena 


ations have been smooth. 
second 
Ultraformer. A unique feature of this 
installation is the use of modified re- 


the old 


hydroformer to a 


generation facilities at unit 


for both ultraformers, 


The Ultraformer of the Great 


Northern Oil Company at Pine Bend, 
Minn., will take full advantage of the 
hydrogen-producing potential of the 
process. Hydrogen produced in this 
5000-barrel unit is used to desulfurize 
No. | and No 


Ultraformer feed 


2 fuel oils, as well as 


toth the Great Northern unit and 
Canadian Petrofina’s 
at Montreal are scheduled to 
this month, They will be 
followed in October by Standard’s 
14,000-barrel ,,Ultraformer at Sugar 
Creek, Mo. Units scheduled for com- 


pletion next year will bring total in- 


}600-barrel unit 
corre 


onstream 


stalled Ultraforming capacity to 146,- 
150 barrels. 
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TABLE 2 
Typical El Dorado Ultraformer Data 


Feed: 

Gravity °AP! 

ASTM Distillation, F 
Initial 
10 Percent 
50 Percent 
00 Percent 
End Point 

Composition, Volume Percent 
Paraffins 
Naphthenes 
Aromatics 

Products: 

Cs5* Ultratormate: 
Yield, Volume Percent 
Reid Vapor Pressure 
Research Octane Number, Unleaded 

10-Pound Reid Vapor Pressure Gasoline 
Yield, Volume Percent 
Research Octane Number, Unleaded 
Research Octane Number, 3 ce TEL/gallon 





TABLE 3 
Typical Texas City Ultraformer Data 


Feed 

Gravity, “API 

ASTM Distillation, F 
Initial 
10 Pereent 
50 Percent 
00 Percent 
End Point 

Composition Volume Percent 
Paraffins 
Naphthenes 
Aromatics 

Cs’ Ultraformate 
Yield, Volume Percent 
Research Octane Number, Unleaded 





TABLE 1 
Present and Projected Ulitraformers 


COMPANY 
Pan-Am Southern Corporation 
Standard Oil Company (Indiana 
American Oil Company (Texas 
Standard Oil Company, (Indiana 
Humble Oil and Refining Compan 
Humble Oil and Refining Compan 


Cireat Northern Oil Company 
Canadian Petrofina, Lid 
Standard Oil Company (Indiana 
Standard Oil Company (Ohio) 
Leonard Refineries, Ine 

Utah Off Refining Company 
Standard Oil Company, (Indiana 
The Pure Oil Company 

Derby Oil Compan 


* Conversion of fixed-bed hydroformer 


LOCATION 
E) Dorado, Ark 6100 
Casper, Wyo 1750 
Texas City, Texw 21,200 
Wood River, Ii 9000 
Baytown, Texas 20,000 
Baytown, Texas 20,000 


Barrels/ Day 


Pine Bend, Minn 5000 
Montreal, Canada 1600 
Sugar Creek, Mo 14,000 


Cleveland, Ohio 11,000 
Alma, Mich 3500 
Salt Lake City, Utah 5500 
Mandan, N.D 6000 
Smiths Bluff, Tex 15,000 
Wichita, Kan 2500 


Total 146,150 
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To withstand the conditions that cause corrosion and oxida 
tion in a big styrene plant, Stainless Steel was selected as the 


material for the tubes in these super heaters. 


It’s only one of many places where the vastly expanding 
petrochemical industry has met a problem of heat and cor 


o 
rosion with Stainless Steel. In USS Stainless Steel you have 
the widest variety of compositions for greatly varying ap 
} 








plications. The ways in which USS Stainless Steel has met 

problems similar to those you may be encountering is de 

scribed in our booklet “Performance of Stainless Steel in 

me Petroleum Refinery Service.” For your copy, write to United 
States Steel Corporation, 525 William Penn Place, Pitts 
burgh 30, Pa. 


! ol 


SEE THE UNITED STATES STEEL HOUR. It’s a full-hour 
TV program presented every other week by United 
States Steel. Consult your local newspaper for time 
and station. 














UNITED STATES STEEL CORPORATION, PITTSBURGH * AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO + NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


yRiTED STATES iti Caron wrany. ate voR« 


USS STAINLESS STEEL 


SHEETS + STRIP + PLATES rire + TUBES + WIRE 


BARS + SULETS SPECIAL SECTIONS 
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Ethylene production by pyrolysis of 
light hydrecarbons—a_ 14-million 
Btu per hout Gradiation unit. 
Photo:Phillips Petroleum Co., Rice 
Plant, Borger, Texas. 


IN ETHYLENE PRODUCTION 


Maximum product yield for any given feed stock 

. yet capable of handling extreme variations in 
feed stock . . . these are the outstanding features of 
Selas Zone Control in the production of ethylene 
at Phillips Petroleum Company 

Butane, propane or ethane are processed with 
equal ease at optimum conditions . . . through the 
same Selas Gradiation furnace . . . with excep 
tionally long runs. Average on-stream periods in 
excess of 60 days, at conversions of 65‘ 
are obtained. 

Other benefits of Selas Zone Control whether 
your petroleum refining, petrochemical or chem 
ical processing operations involve critical pyrolysis 
reactions, controlled catalytic reactions in packed 


ELAS 


» ethane 


tubes or high temperature preheating . . . are 

as follows: 

e Uniform peripheral heat distribution around 
the tubes assures elimination of local overheat- 
ing . . . minimized material degradation at the 
tube wall . . greater tube life. 

Zones of controllable heat input produce the 

desired time-temperature curve . . . permit most 

effective use of the surface provided. 

Controlled combustion means no external oxida 

tion of the tubes . . . no lag in response to con- 

troller demand. 

Send for informative bulletin ‘‘“Gradiation Heat 
ing for Petroleum and Chemical Processing’’ and 
article reprint, ““Try the Gradiation Heater for 
Economical Ethylene Production.” 





CORPORATION OF AMERICA 
PHILADELPHIA 34, PENNSYLVANIA 


FLUID PROCESSING Ww 
ne . 


For more data on advertised products, use Readers’ Service Cards, last page. 
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CONTINUOUS AUTOMATIC 
DRYING OF COMPRESSED 
AIR, PROCESS GASES 
AND LIQUIDS 


Selas Dehydrators are designed for all con- 
ditions of processing, to effectively and eco- 
nomically dry gases and liquids. 

Compressed air, carbon monoxide, hydro- 
gen, oxygen, gaseous hydrocarbons, inert 
gases are dried efficiently. 

Numerous liquids . . . including propane, 
butane, kerosene, benzol, toluene, xylene and 
solvent naphthas . . . are also dried. 

@ Desiccants employed are selected to meet 
moisture-removal requirements. 

© Reactivation by steam, gas or electric 
heat. 

e Operating pressures range from atmos- 
pheric to 6000 psig. 

Selas Dehydrators are available for man- 
ual, semi-automatic and fully automatic 
operations. Capacities range to 15,000 scfm 
for gases, and up to 200 gpm for liquids 


Write for informative bulletin on “AIR- Seml-evtometic, confine 
vous-duty Selas Dehy 


GAS PROC ‘ESSING.” drator capacity | 4,500 


scfm air at 150 psig. 


Other SELAS Fluid Processing Equipment 


LIQUID-GAS SEPARATION HYDROCARBON VAPOR ADSORPTION  LIQUID-LIQUID SEPARATION 
-«-plus LIQUID-GAS SEPARATION 








vel of hydrocarbon vapors, 
liquid hydrocarbons, water-hydrocerbon emul- 
sions and dirt from compressed air and process 
geses (nitrogen, hydrogen, carbon dioxide, inert 
geses). Available in capacities from 100 to 5000 
pressures 3500 500 psi. 
soins inden 90896 pe scfm, ot inlet pressures up to 3 psi 
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FIGURE 1—Flow diagram for Bender process: Installation costs vary from $10 to $20 per barrel. 


THE BENDER PROCESS is uti- 
lized for sweetning gasoline, kerosine, 
jet fuel and No, 2 fuel, being especi- 


ally applicable in the kerosine-No. 2 
6 i N D b R Dp RO f SS fuel range. Sweetening is effected by 
* converting mercaptans to disulphide 


by oxidation. 
In this process, sulfur is added to 
Sweete T N L the distillate, plus a small amount of 
ns a Oo OSS an alkali such as caustic or ammonia, 
plus air. This mixture is passed over 
a bed of solid catalyst, yielding a 
bright, sweet, non-corrosive product. 
During the initial stage of the 
yrocessing, sufficient additional sul- 
Chemical cost is ‘2 cent per cs is added to the distillate being 
barrel; catalyst can be regener- treated to activate the catalyst bed. 


ated at plant site. Thereafter, an equilibrium between 


lead oxide and lead sulfide is main- 














tained in the treating system. 
Throughput rates are relatively 

high for unit volume of catalyst. The 

distillate passes through the catalyst 


L. C. Waterman and R. A. Wiley bed at rates up to 12-inches per 


Pairere Dividion minute. The amount of sulfur re- 
Petrolite Corporation quired ranges from 44 to % of the- 


Houston 
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Hand-tailored to any size you need... 


Whether your requirements call for heat ex- 
changer gaskets larger than 100” in diameter, or 
smaller than 10”, you can get the exact size you 
want... hand-tailored to the shape you need... 
simply by specifying “Johns-Manville Goetze.” 
And because they’re precision-made, you'll find 
these better gaskets provide the effective sealing 
and longer life that make them actually cost less 
in the long run. Each gasket is carefully con- 
structed in every detail to assure accuracy of fit 


Johns-Manville 
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...aoetze Heat Exchanger Gaskets 
are precision-made for longer service 


... to provide ample lap widths and uniform rib 
widths ... and to prevent trouble-making wrinkles 
or cracks on the corners. 

If you’re having trouble with persistent joint 
leakage and frequent gasket replacements, find 
out how little it costs to have Goetze Heat Ex- 
changer Gaskets tailored to your requirements. 
Your blueprint or template will bring a prompt 
estimate. Address Johns-Manville, Box 60, New 
York 16, New York. 


GASKETS 


THERE'S A JOHNS-MANVILLE PACKING 
AND GASKET FOR EVERY SERVICE 
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Bender Process Sweetens at No Loss... 





= - 
— ee 





«is a 


FIGURE 2—Two stage electrofining unit as 
used in naphthenic acid removal. 


oretical sulfur equivalents. Just 
enough caustic is used to maintain 
the distillate in the effluent connec- 
tion in a slightly alkaline state, Air 
requirements are moderate; it may be 
supplied from instrument air systems 
for the smaller size distillate streams. 
Flectric 


scheduled for possible use in the caus- 


precipitation equipment is 
tic prescrubbers, and probably in the 
subsequent water washing stages, to 
reduce the sodium ion content of the 
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Treated Distillate 














Distillate Treater 





| Water Drowoff 





Two Stage 








FIGURE 3—Flow diagram for electrofining naphthenic acid removal: Acid number of stove oil 
reduced to zero. 


distillate. 

Installation this 
are estimated to be in the range of 
$10 to $20 per barrel per day of 
throughput. Chemical costs will run 
around .5 cent per barrel. One of the 
primary advantages of this process is 


costs for process 


the fact that there is no possible loss 
in the system, other than sampling 
and spillage. Regeneration is not re- 
quired, operation is simple and only 
minimum operating attention is 


First unit for Electrofining-Doctor treating . 


The first commercial application of 
the Petreco electrofining process for 
doctor treating was made at the Co- 
op Refinery at Coffeyville, Kansas, in 
late 1952, This installation is the only 


continuous electric doctor treating 
plant in the world 

In this application of Electrofining 
to doctor treating, the doctor solution 
is continuously dispersed into a blend 


of straight run gasoline and thermally 
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the 
volume of chemicals used, 


cracked gasoline. During treat 


the 
the degree of dispersion and the time 


ment 


of contact are prec isely and auto- 


matically controlled by instruments 
The this 


dispersion is subjected to the action of 


mixture resulting from 
the electric field. which coalesces the 
dispersed phase and separates the 
spent doctor solution from the vaso- 
line. “Blackstrap” is removed con- 
tinuously, resulting in more efficient 
spent doctor regeneration 

The plant at the Co-op Refinery 
about 225.000 


treats an average ol 


barrels per month. The efficient per- 


PETROLEUM 


necessary. Catalyst life will vary, usu- 
ally somewhere in a 6 to 12-months 
range, Rejuvenation of the catalyst 
can be accomplished economically 
and promptly at the plant site. 
While the 


entirely new in that it has been used 


Bender process is not 
by Sinclair and its affiliates, the desig- 
Petreco as exclusive subli- 


the 


nation of 


censor will now make process 


available to the entire industry 


formance of the continuous, auto- 
matically-controlled treating results 
in substantial savings in lead, caustic, 


sulfur and inhibitor 


Compared with a conventional doc- 
tor treating operation, wherein the 


carry-over usually averages around 
0.1 to 0.2 percent, the carryover in 
the Electrofining operation averages 


With 
this difference, the savings in doctor 


approximately 0.0015 percent 


solution which would normally be lost 


to carryover average around 14.85 


barrels per day. 
treating, 


In conventional doctor 


volume losses frequently are substan- 
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Commonplace 


Barium-Based Additives 
will provide an Extra 
Measure of Protection 


H.D. lube oils will 
V.HLD. grades... 
based additives. 


' ticipating additive-makers’ neads, we have been 
roving our electric-furnace barium'fedudtion process 
b produce a very deénse, crystalline materia] with particle 


\ 
\ 


\ size adjusted to users’ requirements. As a ta > additive 


\ makers can now achieve desired control of reaction rates. 


\ Westvaco also pioneered flake Barium Octahydrate and 


Barium Pentahydrate—advanced forms of soluble barium 
lues now widely used. These pioneering efforts continue. 

An advanced process developed by Westvaco engineers 

will soon bring you further benefits. Although we recently 
completed a 100% expansion of our facilities, we stand ready 


to again increase capacity should any eventuality require it. 


When 10 to 1 is commonplace, better barium additives 
will be ready. As America’s largest producer of barium 


chemicals, we shall continue to anticipate your needs. 


if you are working with lube-oil 

additives, we would like you to have a 

copy of this new, 24-page booklet giving complete 

information on WESTVACO Barium Chemicals. Send for it now. 


Westvaco Mineral Products Division 
FOOD MACHINERY AND CHEMICAL CORPORATION 


are : General Offices . 161 East 42nd Street, New York 17 
4 CHEMICALS CHICAGO, ILLINOIS + CINCINNATI, OHIO + HOUSTON, TEXAS + NEWARK, CALIFORNIA 
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Bender Process... 


From Regeneration 








Row To Regeneration 
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FIGURE 5—-Flow diagram for Electrofining-Doctor treating. Carryover is only 0.0015 percent. 


FIGURE 4—Doctor treating installation at 


Co-op Refinery at Coffeyville. 


tial, often ranging from 0.25 to 0.5 
percent. In the Petreco Electrofining- 
Doctor Treater the volume loss is ap- 
proximately 0.05 to 0.1 percent, re- 
sulting in a saving of about 30.0 bpd 
on a 10,000 bpd stream, 

The savings in chemicals alone pay 
for the plant rental, while the savings 
in volume losses, plant maintenance 
and operational attention result in a 
substantial profit for the refine 


Electrofining for naphthenic 
acid removal... 


A leading refiner in Canada now is 
installing Electrofining equipment for 
naphthenic acid removal from virgin 
distillates used for stove oi] and gas 
oil. Electrofining will be utilized to 
caustic-scrub two distillate, streams 
one with an approximate API gravity 
of 42° and an acid number of about 
0.25 and another with an approxi- 
mate API gravity of 32° and an acid 
number around 0.5. 





R, A. WILEY has been with Petro- 
lite Corporation since his graduation 
from Texas A&M 
College in 1938. An 
the 


Petreco 


engineer in 
company’s 
division, he is as- 
signed to its Devel- 
opment department 
and also doubles as 
safety supervisor for 
Now 


Houston, 


Petreco. sta- 


Wiley 
he previously held assignments in the 


tioned in 


California and Ohio divisions. 
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Meet the Authors 
LOGAN C. WATERMAN has been 


engaged in various technical and ad- 

ministrative posi- 
tions with Petrolite 
Corporation sinc 
he was graduated 
from Rice Institute 
in 1926 


cent 


During re- 
has 
been concerned with 


years, he 


the development 
and commercializa- 
distillate- 


Waterman tion ol 


treating proc esses and equipment 


Waterman served with the Air 
during World War Il 


For« = 
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Pilot plant operations have demon- 
strated that the acid numbers of both 
streams will be reduced to 0.0 after 
Electrofining. This processing also 
will reduce the sodium ion content of 
both streams to 1 ppm or less. The 
efficiency of Electrofining also will 
prevent sedimentation, gum forma- 
tion and color degradation in the 
finished stove oil and gas oil products. 
The removed and purified naphtheni 
acid is a marketable by-product, the 
sale of which may help to defray the 
treating costs. For example, with a 
distillate of 0.55 number, the 
removed 10,000 bpd 


stream is about 8,000 pounds per day 


ac id 
acid from a 

In the Electrofining of distillate 
streams such as described above, one 
single two-stage Petreco unit will be 
10,000 bpd 


stream. After the predetermined vol 


assigned to handle a 


ume of caustic wash has been auto- 


matically dispersed into the distillate, 
the mixture enters the first precipita- 
tion stage of the Flectrofining unit 


bulk 
of the spent caustic and the distillate 


This treating stage removes the 


then passes into the second, or water- 


wash phase. From this second, the 


distillate emerges as a finished prod- 


uct, ready for market 
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New from Emil Greiner! The High Tem- 
perature Saybolt Viscosimeter . . . ideal for 


determine the viscosity determining the viscosity of asphalts, road 
° oil and fuel oils at test temperatures from 
of asphalts, road oil and sesh as iow. 
fuel oils at test ‘ | | 
The bath is constructed in the form of a 
temperatures from 100°F. to 475°F. solid aluminum block equipped with 


high temperature sheath chromolox ring 
type and circular band type heaters. The 
aluminum block is adequately insulated 
with 14" of rockwool to the attractively fin- 
ished outer jacket. The top of the alumi- 
num block is fitted with a transite asbestos 
cover. The aluminum block is drilled to 
accommodate two standard Saybolt vis 
cosity tubes. All wires leading from the 
heaters run through upright supports to 
the lower control box which houses two 
three-heat switches, powerstat (variable 


heat control) and pilot light. The thermo- 


regulator is of the sensitive bi-metal type 


operating a heavy duty relay on the inter- 
mittent heat circuit. Sensitivity of control 


at bath temperature of 450°F. is + 1°F. 


PRICE LIST 


619775 Viscosimeter, High Temperature, complete as de- 
scribed above but without viscosity tubes or acces- 
sories , each 450.00 


Viscosimeter Tube, bronze body with stainiess steel 
orifice, either Universal or Furol, specify which type 
required : : each 62.50 


Viscosimeter Tube, stainiess steel body, stainiess 
stee! orifice, either Universal or Furol, specify which 
type required ..... each 65.00 


Displacement Ring, stainiess steel, for use in over- 
flow gallery of viscosity tube when running viscosity 
tests on asphait each 12.56 


A.S.T.M. Das Viscosity flask, pyrex brand glass, capacity 60 mi 


each 148 
FEDERAL SPECIFICATION 
VVL 791E. METHOD 3044 Viscosity strainer, 100 mesh each 248 


Atiantic type strainer with 50 mesh screen 
each 286 


High Temperature Saybolt 


VISCOSIMETER 


Other high temperature thermometers can be 
furnished in addition, to the standard Saybolt 
viscosity thermometer. Write for information. 


EMI GREINER Co. 


20-26 N. MOORE STREET p pert 235, N. Y. 13, N. Y. 
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PROVED 


@ Certainly, centrifugal compressors are practical with either up or down connections to fit your 


for high pressure applications. Clark has been 
building them for years. 

Installations on pipelines, in chemical process- 
ing plants, wind tunnels, catalytic reforming and 
field repressuring have proved Clark high pres- 
sure “centrifugals” to be entirely dependable and 
practical. Clark-proved design features make 
pressures up to 2500 psi completely feasible! 

For moderately high pressures, Clark builds 
horizontally split cases for greatest accessibility. 
Available in either cast semi-steel or cast steel, 


piping requirements, these cases are ideally 
suited to high pressures because of their com- 
pact, rugged construction. Cast-in, integral bear- 
ings assure permanent, built-in alignment, with- 
out the use of a costly fabricated base. 

For pressures beyond the range of horizontally 
split cases, Clark builds vertically split, barrel- 
type units of either cast or forged steel con- 
struction. 

In either Clark design, sealing—of prime 
importance to any high pressure centrifugal 


Clark Horizontally Split Case 
Pressures to 900 psi 


Clark sets the pace 


For more data on advertised products, use Readers’ Service Cards, lest page. 
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- high pressure applications 


compressor — presents no problem. Dependable, of applications, is a real time and money-saver 

proved, oil seals originated by Clark hold the gas by eliminating the need for performance-testing. 

in the case where it belongs. Many parts, includ- Only a mechanical test is required. Clark knows 

ing the seals, are interchangeable between the the performance of its machines. 

two compressor designs. For complete information, consult your nearest 
Where extremely high ratios are encountered, Clark representatives and request Bulletin 116. 

the Clark design lends itself readily to drive-thru. 

Two or more cases can be driven by a single 


turbine or motor for maximum installation and CLARK BROS. CO. . OLEAN, N. Y. 
operating economy. 


Clark experience in handling practically all ONE OF THE DRESSER INDUSTRIES 
gases from hydrogen to butane, in a vast number Sales Offices in Principal Cities Throughout the World 


f 


Clark Vertically Split Case 
Pressures to 2500 psi 


MULTI-STAGE 


centrifugal compressors 
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FIGURE 1-—-Flow diagram for Kellogg-designed catalytic reformer: Removal of poisons makes 
possible the charging of low grade thermally cracked naphtha 


First Kellogg-Designed Cat Reformer 


With Sinclair-Baker catalyst . . . no drop in 
platinum catalyst activity observed after nine months 
operation at Pure’s Heath refinery. 


George W. Stanford, 


The M. W, Kellogg Company New York 


THE FIRST commercial installa- 
tion of the Kellogg designed catalytic 
reforming unit using the new Sinclair- 
Baker platinum catalyst has been on 
stream for over 
Heath refinery of The Pure Oil Com- 
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nine months at the 


pany. The Heath unit is a 3000 bar- 
rels per stream day unit designed to 
produce a high yield of either 85 or 
90 CFFR 


ized reformate 


clear) octane of debutan- 


The catalyst is char- 
acterized by long life due to its ca- 
pacity for repeated regeneration and 
for paraffin dehydrocyclization (the 
conversion of paraffins to aromatics 


rather than hydrocracking. increasing 


1) it 


the yield of those hydrocarbons which 
raise octane number while maintain- 
ine low volatility 

A feed perparation section is pro- 
long catalyst life and 
In this 
section, the naphtha feed and the hy- 
drogen rich net 


vided to insure 
maximum vield of reformate 


make gas from the 
reforming section, are combined and 
passed over a desulfurization catalyst 
REFINER—Vlol 
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| RDC improves extraction 
: efficiency, cuts cost 


1 


ROTOR DRIVE 


Rotating Disk Contactor 
is simple... permits 


LIGHT PHASE 
OUTLET 


flexible operation. 


Here’s a new way to pare down extrac- 
tion costs. It’s Shell’s new liquid-liquid 
INTERFACE contactor —called RDC for Rotating 


CALMING Disk Contactor. 
GRID 


RDC has been proved conclusively in 
full-scale commercial services at petro- 
leum refineries and chemical plants. 

STATOR Along every step of its operation RDC 
cuts expenses, improves products and 
increases yields, because: 


1. It is efficient. It permits the use 
of less solvent. 
2. It is flexible. By varying the 
rotor speed, wide ranges of 
throughputs can be accommodated. 
3. It is simple. Its capital, operating 
and maintenance costs are low. 
Among the applications of RDC are ex- 
traction of lubricating oil, separation of 
organics, refining of gasoline, purification 
of plant effluents. 
There are many more potential uses 
for RDC. Shell invites inquiries about 


emt your liquid extraction problems. 


SHELL 
DEVELOPMENT 
COMPANY 


Pa 50 West 50th Street, New York 20, N.Y 
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First Kellogg Cat Reformer... 








INSPECTIONS 
"AP! 
RVP 
ASTM Distillation 
1BP 
10% 
50% 
90% 
EP 
Octane CFFR 
Clear 
+ 3cc TEL 
YIELD 


Debututonized Reformate - Vol.% 





Hydrogen — SCF / Bbi. 


TABLE |-TYPICAL YIELDS 


FEED 


DEBUTANIZED DEBUTANIZED 
~REFORMATE _REFORMATE 


138 


236 
297 
352 

419 


945 


84.6 878 


960 730 








at elevated temperature and pressure. 

In this reaction the sulfur is con- 
verted to hydrogen sulfide which, 
after cooling of the effluent, is flashed 
from the reformer feed with hydro- 
gen rich gas. The desulfurization cat- 
alyst also removes metals such as 
arsenic, copper and lead to trace 
levels; converts nitrogen compounds 
to ammonia; and saturates cracked 
feed stock with hydrogen 

Removal of all poisons for the plat- 
inum catalyst in a single feed prepa- 
ration step besides protecting the cat- 
alyst make if possible to charge low 
grade thermally cracked naphtha 
direct to the unit. 

The reforming section consists of 
three adiabatic reactors, a combina 
tion furnace, a recycle gas compres- 
sor, and the associated exchangers 
for heating the feedstock and cooling 
of the reactor effluent. The combina- 
tion furance supplies the heat to pre 
heat the feed and recycle gas to re- 
action temperature as well as to 
reheat the effluent from the first and 
second reactors back to reaction tem- 
perature, 


Product octane variation is readily 
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accomplished by controlling the reac- 
inlet without 
change of the feed rate. Heat ex- 


change is 


tors temperatures 
minimize the 
preheat furnace duty and to supply 
heat for fractionation. 


utilized to 


The recovery section consists of an 


absorber, which insures a high re- 
covery of butanes in the product re- 
formate, and a depropanizer produc- 
reformate. The 
duty for the depropanizer is 
supplied by the 


effluent stream. 


ing a propane free 
reboile: 
reformer reactor 

The infrequent regeneration, is ac- 
complished in blocked operation of 
both the platinum and desulfurization 
catalysts. Air with inert gas is used 
which is laid 
down on the platinum catalyst dur- 
ing reaction. Regeneration of the de- 


sulfurization catalyst is accomplished 


to burn the carbon 


by air with steam. 


The Heath unit went on stream in 
September, 1954, and has been in 
continuous and trouble free operation 
since. A two-week test run was satis- 
factorily completed within the first 
month after startup and all the 
guarantees for yields and product re- 
covery Demonstration of 
guaranteed catalyst life will require 
additional operation over an extended 
period of time 


were met, 
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Meet the Author 
GEORGE W. STANFORD, senior 
The M. W 
Kellogg Company, joined the engi- 
1946, following his 
discharge from the Army. He served 
as a major during World War II. A 
chemical 


process engineer with 


neering firm in 


enginecring graduate from 
where he received 
1941, Stanford is as- 
signed to Kellogg’s Refinery Process 


division. He is a member of AIChE 


Purdue Universit, 
his degree in 





The unit has operated at both the 
85 and 90 CFFR octane level 
in order to meet the gasoline pool 


clear 


requirements of the refinery. Typical 
yields as well as inspections of the 
feed 


Table 1. The release gas is unusually 


and reformates are shown in 
rich in hydrogen, a decided economic 
advantage in over-all refinery opera- 
Over 45 feed pet 
pound of catalyst have been charged 
to the unit 


tion barrels of 
any evidence of 
deactivation of the platinum catalyst 

Deactivation is 


without 
readily evident 


when increased temperature to the 
reactors is required to obtain a given 
rate. A re- 


view of the operating data shows that 


octane at the same feed 
in over nine months of operation no 
change in temperatures has been re- 
quired to produce a given octane 
number product 

Ihe selectivity of the catalyst has 
been maintained over this period of 
operation with the unit continuing to 
produce the same high yield of re 
formate. There has been no pressure 
drop build-up across the platinum 
reactors in the same period 

In June of this year the unit was 
brought down for the first time for a 


routine mechanical 


inspection, at 
which time the desulfurization cata- 
lyst was regenerated; the platinum 
to be 


catalyst did not have 


regener- 
ated since there had been no decline 
in its activity. The unit was inspected 


for corrosion and exchangers 


were 
cleaned, A minimum of corrosion was 
found and no equipment had to be 
replaced. The turnaround was easily 
completed within one week and the 
unit returned on stream without dif- 
ficulty 

In the operation following the shut 
down the octane of the reformate was 
brought to the pre-shutdown level 
without change in the inlet tempera- 
tures to the reforming reactors, and 


pressure across the 


drops reactors 


tee 
eee 


were unchanged 
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Fe RA TS. 
The Perfect 
Closure for Boilers, 
Evaporators, Heat \ See = 
Exchangers, Auto- t t T 1 | 1 
claves, Filters, : Peessure 
Strainers, Absorbers 
and all types of 
Pressure Vessels and 
Piping Systems. 


through the Sillers Flex-Ring Closure 





NEW EASY 


SILLERS WAY 


SILLERS FLEX RING CLOSURES give you 
many advantages and economies over the 
conventional flange type of closure, making 
the Sillers Closures about the most outstanding 
closure for the industry. LOW INITIAL COST 
Sillers Flex Ring Closures are utilized ... LESS TIME FOR OPENING AND CLOSING 
on these large scrubbers at a Field (JUST ONE BOLT) ... TIGHTER SEALS AT 
Processing Plant in South Texas HIGH PRESSURES ... LESS WEIGHT .. . EASE 
OF HANDLING... and NO SEAL 
DESTRUCTION IN CASE OF FIRE, are just a 
few of the many advantages and features of — 
the SILLERS FLEX RING CLOSURES. Sillers ba . 
Closures are available in all standard sizes : ( ~*~, 
and can quickly be adapted for special i fl ey: 
applications. ~ 


Send for Bulletin No. 3000 
for Completely illustrated Details 





we 


SILLERS Lax 4 
‘ENGINEERING COMPANY _ 


Division of Peerless Manufacturing Co (1). Flex Ring Unit ossembied os in 


service. (2). Spider released, gosket 
Here is a typical Sillers Flex Ring BOX 13165 DALLAS, TEXAS being amie (3). After sone ‘s 
removed, plug is rotated to open. 
(4). Unit completely opened and in 
@ fraction of time token for conven- 
tional type closures 


Closure installation on a Sillers 


Scraper trap on a products pipeline — 
nm Eastern Oklahoma 
Representatives in Principal Cities 
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FIGURE 1—Flow diagram for electrical precipitation in distillate treating: More thorough mixing of distillate and treating 


agent is possible 


Cut Costs in Distillate Treating 


R. J. Phillips 
Howe-Baker Corporation 
Houston 


ELECTRICAL PRECIPITATION 
to increase the efficiency of distillate 
treating processes 18 being used to a 
rapidly increasing degree. The treat 
ing of all distillates, from the naph- 
tha to lube oil boiling 


ranges, with 


such agents as caustic, water, and 
acid can be accomplished more effec 
tively with the aid of electrical pre 


cipitation 

Che purpose here is to describe the 
use of electrical precipitation in suf 
detail that 


refiners can estimate the possible ap 


ficient such individual 


plications to their own problems 


Development of Electrical Pre- 
cipitation 
cal precipitation for the separation of 
oil and 


The principle of electri 


water emulsions has been 
widely used for many years in electri 
cal desalting. The present application, 
of the same principles, to the resolu 
tion ol 


emulsions formed in the 


castic, water, or acid treating of 


distillates is simply a refinement of 


the olde: process 
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Electrical precipitation permits lower chemical 
consumption and reduces carry-over of addition agent in 
treated product. 


Howe-Baker pilot unit studies of 
the fundamentals of coalescing distil- 
lates initiated 
Since 


CONnCECIN able 


were many years ago 


that time, runs 
feed 
on the pilot units 
these 


a temporary 


using 
stock 


every 
have 
The 


was the 


type ol 


be en made 


high 


installation, on 


point of studies 
basis. of 
a semi-commercial 1500 barrel-per- 


day heating oil large 


Gull 


to demonstrate on 


treater in a 


Coast refinery. It was possibl 


this comme re ial- 
type unit the operability of the proc- 
ess. Subsequent pilot unit studies have 
variables, 


pin pointed the operating 


including the optimum geometrical 


conhguration for the electrodes, the 
optimum voltage gradient, the effects 
of feed stock composition and the con- 
centration and 


quantity of treating 


agent, and such operating variables 


as mixing and 
Status 
The first 


now 


energy temperature 
of Commercial Units 

two units are 
Gulf 


These units electrically 


commercial 
in operation at a large 
Coast refinery 
precipitate the mixtures formed in 
the strong caustic and water washing 
of catalytic heating oil 


Eleven units are now under con- 


and will go on 


Chey 


tions involving the electrical precipi- 


struction stream 


shortly are designed for opera- 


tation of kerosene, heating oils and 


lube 


tic, sulfuri« 


oils with such additives as caus- 


acid and water 
Engineering studies are in progress 


on approximately 60 additional units 


Description of Process 
speaking, 


Properly 


electrical precipitation 


should not be described as a new 


process, but rather as a new way of 





TABLE 1 
Effect of Better Mixing, Followed by Electrical Precipitation, on Product Quality 


PRED STOCK 


Treated with Test Feed 


CRITICAL TEST 


Treated 
Products, 
Electrically 
Precipitated 


Name of Uatrested 





Virgin Heater Oil 
Catalytic Heating OW 
Straight Run Gasoline 
Kerosine 


Catalytic Heating OU 


| Percent of 4 Be’ NaOH 
5 Percent of 25 Be’ NaOH 
5 Percent of 30 Be 
5 Percent Water 

5 Percent of 60 Be’/NaOH 


NaOH 


Neut No 0.5 
Copper No 18 
Copper No. 1} 
Water, K-F 0.22 
Phenols, ppm 700 
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"Fictitious name used to typify over 400 Walworth Distributors 


Here’s why it pays to do business with 
distributors like Mr. Hansen’ 


Andy Hansen is typical of Walworth Distributors 
throughout the nation. He has been a distributor 
of Walworth Valves and Fittings for years. Like 
Andy, the Walworth Distributor in your area 


provides these services and savings: 


He reduces your inventory costs. He’s aware 
of the valve and fitting needs peculiar to his area 
He stocks the products that will best serve your 
needs. Deliveries are always prompt and eco 
nomical — emergency orders can generally be 


delivered within hours 


He offers you application and engineering 
assistance. His technical experience can be invalu 


able in solving your particular problems. He has 


PeTRoLEUM REFINER 


50,000 Walworth products at his disposal. You can 
be sure that the items he recommends are exactly 


right for the job 


He is a double guarantec His busine ss depends 
upon providing you with the very finest products 
and unsurpassed service. Every valve and fitting 
is backed by his own reputation and that of 
Walworth 


i complete line manufacturer 


There's a Walworth Distributor near you ready 
to he Ip Call on him today 


WALWORTH 


valves... pipe fittings... pipe wrenches 
60 East 42nd Street, New York 17, N.Y 


Walworth Company of Canada, Lid., Toronto 


For more data on advertised products, use Readers’ Service Cords, last page 





BscW 


| pressure vesse 


et: 
{ 


built to meet the demands of a 
SPECIAL JOB—OR ANY JOB 


To expand its facilities for producing 
the higher octane gasolines required by 
so many modern automobiles, a leading 
oil company selected B&W to build three 
large reactors for one of its refineries. 

Each vessel is 5 ft. 1.D. by 30 ft. long, 
has a shell thickness of 2 5/16 in. The 
material of the main shell meets ASTM 
specification A-301—a 1 per cent chro- 
mium steel with molybdenum. 

The internals and bottom head linings 
are of 13 per cent chrome alloy. These 
alloy steels were used to meet operating 
requirements involving temperatures of 
about 950 F. 

To assure the ultimate in safe and 
sound process equipment, the same un- 
compromising care and the most ad- 
vanced techniques go into the fabrica- 


tion of every B&W Pressure Vessel, 
regardless of its ultimate application. 
Forming, machining, welding, stress- 
relieving, x-raying,—every production 
operation from start to finish—is per- 
formed on equipment designed specially 
for the job. And much of the equipment 
and types of construction used are orig- 
inal B&W developments. 

Because of this close attention to 
design and fabrication details, B&W 
Pressure Vessels have long enjoyed a 
reputation for high quality. If your oper- 
ations require the use of pressure vessels 
of any type, with working pressures up 
to 6000 psi, your inquiry will receive 
careful attention. The Babcock & Wilcox 
Company, Process Equipment Dept., 
Barberton, Ohio. 


BOILER 
DIVISION 


For more data on advertised products, use Readers’ Service Cards, last page REFINER 
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Cut Costs in Distillate Treating .. . 





OPTIMUM 


% COMPLETE 


REACTION, 





[fp Ue OPERATION WITH 
GRAVITY SETTLERS 


CRITICAL VALUES FOR 
ELECTRICAL PRECIPITATORS 








MIXING ENERGY ———} 








FIGURE 2—What is the optimum mixing energy? 


implementing an existing process with 
a considerable. improvement in_ its 
Broadly speaking, a 
high-voltage direct-current electrical 
field is utilized 
formed in the treating of distillate 
streams, Since the electrical field will 
be used, it is possible to mix the dis- 
tillate and treating agent far more 
thoroughly. 


performance, 


to resolve emulsions 


Hence, for a given product quality, 
a better and more complete chemical 
reaction can be achieved with con- 
siderably lower consumption of treat- 
ing agent, In other instances, where the 
refiner has encountered difficulty in 
maintaining consistently high product 
quality, the precipitators insure 
thorough removal of the treating 
agent with attendant credits, Such 
problems as those resulting from water 
haze can be eliminated. 

Figure J is a flow diagram of a 
typical treating system and illustrates 
the basic process needs of mixing of 
the feed stock and treating agent, 


followed by separation in the precipi- 
tator, 

As can be noted, the process is fully 
automatic and instru- 
mented It is continuous, thereby elim- 
inating many of the ills associated 
with batch settling. It is customary to 
have the treater immediately down- 
stream of the preparation unit (crude 
distillation, catalytic cracking unit 
fractionator, etc.). The distillate feed 
stock is mixed with the treating agent 
in a mixing valve. 

It then enters the precipitator ves- 
sel, passes through the electrical field, 
and out to finished storage. The resid- 
ual agent is continuously 
removed from the bottom of the vessel 


completely 


treating 


and can be continuously recirculated 
until spent. The voltage is fixed dur- 
ing start-up and there is no occasion 
for operating personnel to change it 
All high voltage equipment is fully- 
enclosed and explosion-proof so there 
is no danger whatever to operating 
personnel, 





TABLE 2 
Carryover of Discontinuous Phase Into Treated Product When Using Electrical Precipitators 


FEED STOCK 





TREATED WITH | CARRYOVER 





Catalytic Heater Oi) 
Catalytic Heater Ol) 


Virgin Heater Oil 
Kerosine (Paraffinic).. 
Kerosine (Naphthenic) 


Light Naphtha 

Gasoline, Straight Run 

Gasoline, Cat. and Virgin Mixture 

Gasoline, Cat. and Virgin Mixture 

Lube Oils: 

sau 

100 seu 
450 seu 
750 eeu 


20 Volume Percent H280¢ 


5 Percent of 25 Be 
4 Percent of 50 Be’ 
10 Percent Water 


NaOH | 
NaOH 


2.6 ppm sodium as NaOH 
9.7 ppm sodium as NaOH 
0.3 ppm sodium as NaOH 
haze-free 

1.2 ppm sodium as NaOH 
0.4 ppm sodium, haze-free 
0.6 ppm sodium as NaOH 
0.0 sodium, haze-free 

0.4 ppm sodium as NaOH 
0.0 sodium, haze-free 

0.3 ppm sodium as NaOH 
0.47 ppm KOH 

7.8 ppm sodium as NaOH 
2.9 ppm sodium as NaOH 


10 Percent of 10 Be’ NaOH 
10 Percent of Water 

10 Percent of 15 Be’ NaOH 
10 Percent of Water 

10 Percent of 15 Be’ NaOH 
10 Percent of Water 

7 Percent of 15 Be’ NaOH 
7 Percent KOH 

10 Percent of 50 Be’ NaOH 
10 Percent of 30 Be’ NaOH 


0.15 Volume Percent sludge 
0.2 Volume Percent sludge 
0.2 Volume Percent sludge 
0.3 Volume Percent sludge 


10 Volume Percent Ha804 
7 Volume Percent HaSO« 
12 Volume Percent HaS0,4 


Process Variables— 

1. Mixing Energy. Considerable de- 
velopment activity has been directed 
toward studies of the optimum levels 
of mixing energy for different treat- 
ing processes, the best means of im- 
parting and regulating the energy, 
and the effect of the energy on the 
operation of the precipitator. The fol- 
lowing general conclusions can be 
drawn: 

a. Present gravity settling equip- 
ment does not allow the optimum 
quantity of mixing energy input 
since emulsions would result which 
could not be resolved by gravity 
settling, 

b. Virtually any type of mixing 
device can be used to impart the 
required mixing energy in many 
cases. 

c. There is considerable latitude 
in the minimum amount of energy 
required to accomplish the desired 
reaction, and maximum amount 

that 
posing excessive loads on the elec- 


can be tolerated before im- 
trical precipitator, 

Figure 2 schematically illustrates 
these principles. 

2. Operating Temperature. The oper- 
ating temperature has little effect on 
the efficiency of the precipitator ex- 
cept in where the feed 
stock is extremely viscous, such as lube 
oils. For all distillates from diesels and 
heater oils to lighter fractions, the 
precipitator may be operated at what- 
ever temperature is set by plant opera- 
tions preceding the treating step. In 


those 


those cases 


cases where it is desirable to 
reduce the water concentration in the 
treated product to a minimum, it is 
always advantageous. to operate the 
treater at the minimum possible tem- 
perature to reduce the amount of 
water held in solution. 

In caustic washing operations con- 
ducted in cold the 


limit of the temperature may be set 


climates, lower 
by the temperature at which the caus- 
tic will solidify. For the very viscous 
feed stocks (e.g. lube oils above 200 
SSU at 100 F.) the optimum operat- 





TABLE 3 


Treated with 25° Baume Caustic Soda and 
Electrically Precipitated 
TEST 


Feed Product 





Copper Number 18 1.5 
Mercaptan Number 15.2 14 
Sodium Content | 2.6 
ASTM Dictilietion P.: 

aP | 


5 percent 


95 percent 
FBP 


390 
464 
605 
633 
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L’Air Liquide of France has made the Claude Converter plus 
all of their ammonia synthesis background available exclusively 
through Fluor, in North America. This working agreement com- 





bines Fluor’s extensive process and design experience with L’Air 


Liquide’s vast ammonia experience. 


A Fluor-built ammonia plant is characterized by a low original 








investment and low operating costs: 








The Claude Converter operates at moderately high pressure, 
is rugged in its tolerance of upsets and has a high stream-day 
efficiency. It contributes to a compact plant that does not require 
the refrigeration customarily used for ammonia condensation. 
This, in turn, eliminates equipment and minimizes maintenance. 





Fluor can select from several process designs for the production 
and purification of ammonia synthesis gas. Feed materials may 
be any hydrocarbon or hydrogen-rich gas 


Fluor’s experience in the design and construction of compressor 
plants reaches back 40 years with a record matched by none 





This is significant because the compressor section accounts for 
about one-half of the cost of an ammonia plant. 


The operation of a Fluor-engineered ammonia plant is 
especially flexible when the Texaco Partial Oxidation Process 
is employed. This process is one of the most advanced means of 
producing hydrogen from natural gas, fuel oils and other hydro 
carbon stocks. But Fluor is not limited to any one method; when 
conditions warrant, Fluor may recommend steam-methane 


reforming or any other suitable gas generation system 


Low-cost ammonia is a reality when the plant is designed and 





constructed completely by Fluor, under a single contract, singh 
responsibility and in a minimum of time. Fluor now has four 


ammonia plants in process, with an output of 700 tons per day 


<"“FLUOR/® 


THE FLUOR CORPORATION. LTO 
LOS ANGELES 22. CALIFORNIA UGA 
F7iivuen Or €AnwABA reneonwre 
~ fae wraraenre on tieunweseun 
FOLIA EO, DIM OMARTER & anErER 

NEW ORM, H. G ACHEE &@ COMPANY LTO 
NI AGAMA FREE ONTARIO, CANADA 


September, 1955—PetrroLeuM REFINER For more data on advertised products, use Readers’ Service Cards, last page 





For more dota on advertised products, use Readers’ Service Cards, last pege PeTroLeuUM REFINER—Vol 





To meet the increasing demands for higher octane gasolines, 
Aurora Gasoline Company is installing facilities for the 
operation of the UOP Rexforming process—the first commer- 
cial installation of this newest catalytic reforming process. 


The new facilities, to be installed at Aurora’s Detroit, 
Michigan, refinery, will produce a high-octane blending com- 
ponent for the company’s gasoline outlets. It is expected 

that the Rexforming unit will be placed in operation within 
the next five months. 


The Rexforming process, capable of producing gasolines 
with octane ratings in excess of 100 clear, was developed 

by Universal Oil Products Company to provide the entire 
petroleum refining industry with a tool which will permit 
them to keep pace with the requirements for high octane 
motor fuels. 


rm 


© oman 


30 ALGONQUIN ROAD, 
DES PLAINES, AL, U.S.A. 


Universal Service 


Protects Your Investment 
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Cut Costs... 





ing temperature will generally fall 
within the range of 100-150 F 

3. Concentration and Quantity of 
Treating Agent. In 
operations dependent on gravity set- 


most treating 
tling, it is usually necessary to “over- 
treat” from both the quantity and 
concentration standpoints, The more 
intimate mixing, followed by more 
effective separation, made possible by 
electrical precipitation, usually per- 
mits a reduction in chemical con- 
sumption of from 50-60 percent. 
Since the 
much better, the concentration level 
also can usually be lowered slightly 
if this is desirable. However, this re- 
duction is small since the optimum 
concentration is more dependent on 
the nature of the contaminants to be 


removed, 

Comparison With Gravity Set- 
tling—-Electrical precipitation has a 
number of 


contacting afforded is 


remunerative advantages 
over gravity settling, many of them 
obvious, but including: 

1. Much lower carryover of the dis- 
whether it be 
water, caustic or acid. Tolerances are 
usually considerably lower than those 
possible to achieve by gravity settling, 
regardless of the amount of residence 
time provided in the latter case 

2. Fully automatic, insuring constant 
product quality without upsets and 
surges of carryover, 


continuous phase, 


3. Ease of operation, reducing labor 
and supervision requirements 

4. Reduction in final and intermedi- 
ate storage tank requirements since 
the charge can come directly from 
the distillation unit, through the elec- 
trical coalescer, and on to final stor- 
age without need for intermediate 
tankage or time in 
shipment, 


storage before 


5. Reduced operating costs by elimi- 
nating the need for salt drying, clay 
filtration, etc, The only operating costs 
for the coalescers are the power re- 
quirements, exceed 5 
KVA under normal operating condi- 
tions 


which never 


6. Reduced chemical consumption in 
treating operations, Far more vigor- 
ous mixing can be used since the elec- 
trical field will resolve any normal 
emulsion where gravity settling would 
not. This reduction in chemical con- 
sumption will usually amount to 
about 30-60 percent of the normally 
required quantities 
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Meet the Author ' 


ROBERT J. PHILLIPS is 
editorial the Perroteum 

REFINER and now 
the 
Treating division 
of Howe- Baker 
Phil- 


lips is a chemical en- 


former 


director of 


manager of 


Corporation 
gineering graduate 
from the University 
of Texas. Phillips 
was with Humble 
Oil & Refining Company at Baytown, 
Texas, for four years before he joined 
the REFINER in 1952. With Humble 
he held 


engineer, assistant engineer and 


successive ranks of 


junior 
chemical engineer. His professional 
work has been primarily in distilla- 
tion, extraction, economics, process 
design and planning of operations. 
He also served as lecturer in several 
company-sponsored schools for new 


technical employes at the Baytown 
refinery. 





7. Reduced pollution, since lower 
chemical consumption and carry-over 
to tankage reduces chemicals to efflu- 
ent. 

8. Virtual mainte- 


nance, since the electrical precipita- 


elimination of 





Reduced chemical consumption. 
Will caustic 
from present level of 


reduce consumption 


3.5 tons per 
day to 1.8 tons per day (based on 
weight of actual caustic), a savings 
With caustic 
at $70 per ton, this amounts to 
$119 per 0.8 


barrel 


, ~ 
of 1.7 tons per day 


day or cents per 
. Elimination of salt drying opera- 
tion. Savings of operating costs of 
0.9 cents per barrel. or $135 per 
day 

. Elimination of clay straining oper- 
ation. Savings of operating costs of 
1.9 cents per barrel, or $285 per 
day 

4. Elimination of water washing step. 
Savings of operating costs of 0.2 
cents per barrel, or $30 per day 
. Released Tankage. Existing inter- 
mediate storage tanks are released 
for other They 


service consist of 
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Economic Credits 


tors require only routine annual 
inspections 

9. Improved sludge quality and pump- 
ability, the 
tight is excluded; 
products in sludge are eliminated 


since process 1S Vapor 


and air oxidation 


Economic Justification of a Typi- 
cal Plant Installation In this typi- 
cal case, the 


rapid payout for electrical precipita- 


chosen to demonstrate 


tion, the basis for the economics is as 

follows 

Feed Stock 15,000 B/D of Catalyti« 

Heating Oil 

Treated With: 5 percent of 15 
sodium hydroxide, 
lated 


plant has the following 


Baume’ 
recircu- 


The existing 
sequence: 
Caustic Wash-— Water Wash— Tankage 


Salt Dry—Tankage—Clay Filter—Fin- 
ished Tankage 


The proposed electrified plant will 
climinate the the 
washing, salt drying, and clay filter- 
ing steps. The existing 10-foot by 30- 
foot caustic wash vessel will be used 
for the stage. The 
treated product will be guaranteed to 
less than 2.0 ppm Na as 
NaOH, and to be bright (free water 
less than 0.005 volume percent) with 
no visible haze 

Equipment Costs: Howe-Baker de- 
signs and furnishes the equipment for 
The 
equipment furnished includes power 
supply, electrode assemblies, electri- 


need for water 


caustic wash 


contain 


electrifying the existing vessel 


cal controls, etc., with an approxi- 


mate installed cost of $50,000 





|—-80,000-barrel tank and 2—40,- 
000-barrel tanks, with a total re- 
placement value of $300,000, and a 
realistically 
$160,000 


depreciated value of 


). Salvage value of equipment. The 
vessels used in the water washing 
and salt drying operations have an 
estimated salvage value of $18,000, 
and the clay straining equipment a 
salvage value of $20,000 


Summary of Credits 


Item ¢/Bbl. 
1. Reduced chemical 
consumption ... 0.8 20 
Shutdown salt dryer 0.9 135 
Shutdown clay filter .. 1.9 285 
Shutdown water wash. 0.2 30 


$/Day 


3.8 570 
$208,000 per year 
Return on 
$50,000 Investment 
Plus Non- 


recurring 


416% /year 


$198,000 


credit of 
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The valve that “plays ball’ with LP men 


The valves are important wherever 
there are oil lines. 


Here at Hiwan Oil Company, 
Houston, Texas, there are Rockwood 
Ball Valves at a dozen points in the 
lines. Here there’s perfect safety, be- 
cause the Rockwood seal is leakproof 

. speed of transfer, because of 
Rockwood’s full round flow . . . quick 
operation because a quarter turn does 
the trick. 


Yes, here are the four exclusive 
features that explain and guarantee 


ROCKWOOD 


FULL, R. 


September, 1955 


PETROLEUM REFINER 


the performance of Rockwood Ball 

Valves — 

Full Round Flow no change in 
shape or volume of fluid stream 
no turbulence — no minimum loss. 

Quick Opening and Closing - 
a quarter turn needed. 

Longer Wear-Resistance — Chrome- 
plated bronze ball withstands 
abrasion, pitting and scratching. 

Leakproof Seal pressure of fluid 
automatically positions ball against 
seat to form tight seal. 


BALL VALVES 


only 


FLOW 


If you are not now using Rockwood 
Ball Valves, send coupon today for 
complete information. Valves come 
in all pipe sizes. Tested and listed by 
Underwriters’ Laboratories, Inc. Dis- 
tributors in principal industrial areas. 


ROCKWOOD SPRINKLER COMPANY 
784 Harlow Street 
Worcester 5, Mass. 


Send me illustrated folder V-4 on 
Rockwood Full-Flow Ball Valves. 


Name 
Title 
Company 
City 


Zone State 
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and new economy... 


@ There was no guesswork when Warren Petro- 
leum Corporation picked Cooper-Bessemer com- 
pressors for their new Saunders Gasoline Plant 
near Lovington, New Mexico. They knew by ex- 
perience in other of their plants that they could 
count on these modern units for outstanding per- 
formance. They found, too, that new GMVA's 
offer unequalled operating economy. 

Shown opposite are the five new GMVA V-angles 
that handle the compressing for production of 
liquid petroleum gases and natural gasoline. 





Co 
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-GMVA’s | 


These 10-cylinder GMVA’s, rated 1195 hp at 300 
rpm at 4200’ altitude, are the latest Cooper- 
Bessemer advancement in the 540 to 1350 hp range. 
Offering a 10% reduction in fuel consumption, 


good air ratio to all loads, higher horsepower 


ratings with no space increase, and many other 
money and maintenance saving features, Cooper- 
Bessemer units are a “natural” when you're think- 
ing of an increase in compressor facilities. 

For any compressor need from 220 to 2500 hp, 
there’s a Cooper-Bessemer V-angle — GMXA — 
GMVA — GMWA — that offers unmatched oper- 
ating efficiency and peak economy. Get complete- 
line catalogs and further information from the 


Cooper-Bessemer office nearest you. 
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Here are two different views of 
Cooper-Bessemer GMVA compressors in 
Worren Petroleum's Saunders Plant 











Housed inside the Sounder 
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totaling 5975 dependable « 


power 
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How the First TCP* Unit Operates 


*Thermofor Continuous Percolation: At Coryton unit, oil losses average less 


than 1 percent; clay losses are about 1 percent per cycle. 


A. D, Pukkila and G. L. Payne 
Socony Mobil Oil Company, Inc. 
Paulsboro, New Jersey 


THERMOFOR Continuous Per- 
colation (TCP) is a new finishing 
process used for improving the color 
and stability of lubricating oils and 
waxes. The first commercial installa- 
tion is in operation at the Vacuum 
Oil Company, Limited, refinery, Cory- 
ton, England. 

In the process, the principle of con- 
tinuous countercurrent flow of granu- 
lar solids and fluids has been applied 
to the percolation and clay washing 
sections of the operation. The re- 
mainder of the process consists of a 
simple continuous clay drier, and a 
Thermofor clay-burning kiln. 

Prior to the development of the 
TCP process, refiners had a choice of 
one of two lubricating oil finishing 
schemes; percolation through static 
beds of granular adsorbents such as 
Fuller’s earth clay or bauxite, or hot 
contacting with powdered activated 
clays. 

Generally, the hot contacting proc- 
ess has been favored for new installa- 
tions because of the lower capital in- 
vestment required, However, the hot 
contacting process involves higher 
clay consumption, greater oil loss, 
and spent clay disposal problems 

The advantages of fixed bed per- 
colation were greatly enhanced with 
the introduction, in 1939, of the ther 
mofor clay burning kiln by Socony 
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Mobil Oil Company, Inc.":* Installed 
in the decolorizing plants of lubricat- 
ing oil refineries, the thermofor kiln 
more than doubles the life of perco- 
lation clays. This resulted from im- 
proved control of temperature of the 
clay during burning. However, to be 
competitive with hot contacting, the 
static bed percolation process re- 
quired a lowered investment, and fur- 
ther reductions in operating costs. 
The high cost of such lubricating oil 
finishing operations provided the in- 
centive for the development of a new 
moving bed process. 

The TCP process was developed in 
the Research and Development lab- 
oratories of the Socony Mobil Oil 
Company, Inc., in Paulsboro, N. J. 
The development of the process pro- 
gressed from laboratory size equip- 
ment to the design and operation of 
a 500 barrel-per-day pilot unit, and 
finally to the design and operation of 
a 3000 barrel-per-day commercial 
unit at Coryton, England. (A similar 
plant has been installed more re- 
cently by the Royal Dutch Shell 
Company at Pernis, Holland.) Pre- 
vious publications have described the 
laboratory and pilot plant work® and 
the design of the Coryton unit.* More 
recently, results of initial operation of 
the Coryton TCP unit were reported 
before the Fourth World Petroleum 
Congress.° The present paper reviews 
the design and performance of the 
Coryton plant as of this writing. 


Process Description.—The Cory- 
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ton TCP unit is designed on the basis 
of 3000 bpd thruput, using 15/30 
mesh grade Fuller’s earth clay as the 
decolorizing medium Jauxite, o1 
other granular material having de- 
colorizing activity may be used, The 
production rate of the unit is actually 
varied from about 1000 to 4200 bpd 
depending upon the type of stock 
being finished and the color level de- 
sired. A flow diagram of the plan is 
shown in Figure 1. 

In describing the process and the 
mechanical design of the unit it is 
convenient to consider the various 
sections individually. These include 
the following: 


® Percolation Section—consisting of 
the percolator and its auxiliary 
equipment for feeding and with- 
drawing clay and oil 

® Clay Washing and Drying Section 

including the naphtha wash 

tower and the clay drier. 

® Regeneration Section—comprising 
the Thermofor Kiln and the dry 
clay handling system 

® Naphtha Recovery System 
The process may be described using 

the flow diagram (Figure 1) as a 

reference 


1. Percolation Section 

The oil to be finished 1s preheated 
and introduced into the bottom of 
the 14.5 foot-diameter percolation 
tower, through nozzles, which dis- 
tribute the charge uniformly across 
the area of the tower, The tempera- 
ture is adjusted to maintain the vis- 
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in important part 
engineerin and constructing 


units within them 


Pritchard | i the lil ind experiences to coordinate all operation elie 


OIL FIELD PROCESSING 


Pressure Maintenance Light Hydrocarbon 
High and Low Pressure Recovery 
Recovery Systems Elemental Sulphur 


Crude Stabilization Recovery 
Natural Gas Dehydration Hydrocarbon Dew Point 
Sulphur Removal Control 


REFINERY PROCESSING 


Distillation and Recovery 
Systems 
Thermal Reforming 
Cracking and Viscosity 
Breaking 
Catalytic Reforming 
Alkylation 
Polymerization 
Isomerization 
Crude Desalting 
Catalytic Desulphurization 
Lube Oil Desulphurization 
Handling, Packaging 
SNOUSTRYS 


] . PARINER fOR 
Pritchard is also uniquely PROGRESS 
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refinery offsite facilities: 
product storage and handling, 
including drying and treating; 
utilities: steam, electric, 

gas fuel, water and waste 
disposal systems. 

MOST IMPORTANT OF ALL— 
from conception to completion, 
teamwork between Pritchard 
men and your staff 

makes any contract a 

a successful one. 





GAS, POWTR 
PETROLEUM AND 


ena secede = J. F, Pritchard & Co. 


MOSTOM MUFFALO 
weeaes 
CAVCAGO HOUSTON 


“iw roa bwey Ff " y Mo 
PIII SBUROM 


St 10U/8 
i 





First TCP Unit... 





cosity of the oil at about 5 centipoises 
The oil flows upwards through the 
downward moving bed of clay and 
passes out at the top of the percola- 
tor, and then through a blotter press, 
a steam stripping tower 


and a heat 


exchanger to storage. 


['wo clearly defined phases exist in 
the percolation tower oil- 


clay phase contained in the bottom 


a dense 


17 feet of the towe1 represents the 
percolation zone; and above this a 
}-foot disengaging section from which 
clay-free oil overflows 
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Regenerated clay from the kiln is 
fed the of the percolator 
through a metering and distributing 
device which supplies equal amounts 


to top 


of clay to the seven feed legs entering 
the The feed legs are 
spaced symmetrically with respect to 
the area of the tower 


percolator. 


Dry clay from each feed leg falls 
into a de-airing tube partially im- 
mersed in the oil phase at the top of 
the percolator. This tube provides a 
quiescent zone where the clay parti- 
cles are wetted by the oil. After wet- 
ting, the particles fall through the oil 
phase and merge with the clay bed 

The spent clay is withdrawn from 
the bottom of the percolator through 


a multi-pipe draw-off system spaced 
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FIGURE 1—Flow diagram for TCP unit at Cory- 
ton; Continuous countercurrent flow of solids 
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symmetrically with respect to area 
The pipes terminate in a collector 
pot beneath the percolator. A seal 
leg transfers the spent clay, as a set- 
tled bed, from the bottom of the col- 
lector pot to the inlet of a lift pipe 
The clay slurry flows up the lift pipe 
to an appropriate crossover connec- 
tion, which discharges into the wash 
tower feed leg. Several crossovers are 
provided for operating flexibility and 
accurate rate control. The lift is de- 
signed to operate on a slurry contain- 
ing 75 percent concentrated clay-oil 
slurry and 25 percent free oil. The 
excess liquid is added at the bottom 
of the seal leg. 
2. Clay Washing and Drying Section 

® Wash Tower 

The washing step is designed to re- 
move oil from the spent clay slurry, 
using intermediate boiling range par- 
affinic naphtha as the solvent. The 
step involves continuous counter flow 
of naphtha and clay in a column 
similar in design to the percolator. 
‘The wash tower has three sections of 
different diameter. These include the 
top or disengaging zone; the interme- 
diate zone where most of the absorbed 
oil is removed; and a bottom or clean 
up zone. The temperature at the top 
of the tower is maintained below 200 
F., which on many stocks requires 
quenching by use of a cooled recycle 
stream, Discharge of washed clay 
from the tower is accomplished with 
a lift system similar to that described 
for the percolator. 

® Clay Drier 

The washed clay is fed continu- 
ously into the drier. The naphtha is 
vaporized by indirect heat exchange 
with steam heated coils, The clay in 
the drier is agitated with superheated 
naphtha vapors. This facilitates heat 
transfer and also control of the clay 
drier discharge. Dry clay flows over a 
weir to a seal leg which discharges 
into the The 
naphtha vapors are condensed and 
solvent. The 
drier at Coryton operates at about 
400 F 


3. Regeneration Section 


regeneration § system. 


re-used as wash towet 


Dry spent clay is transferred by a 
bucket elevator system to the thermo 
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for kiln, Adsorbed color bodies and 
oily materials are burned under con- 
trolled the kiln. Spe- 


cially transfer coils, 


conditions in 
heat 
containing molten heat transfer salt, 


designed 


are used to control the temperature 
in the burning zone, thereby avoiding 
overheating. Regenerated « lay is cooled 
and passed back to the percolator and 
re-used 
4. Naphtha Recovery System 

The effluent from the top of the 
wash tower is a mixture of about 60 
percent oil and 40 percent naphtha. 
The naphtha is separated in a steam 
stripping tower, dried and re-used as 
wash solvent. The naphtha-free oil is 
combined with the fresh oil feed to 
the percolator 

Operation of TCP Unit—TCP 


operations at Coryton have demon- 


PETROLEUM 


strated that the process has excellent 
operating flexibility. Yields and thru- 
puts design 


meeting requirements 


have been realized on all types of 
stocks. The transition between charge 
stocks has been readily accomplished 
without interrupting the operation 
Total oil losses have averaged less 
than | percent of charge. Clay losses 
are about | percent per cycle of cir- 
Following is a discussion of 


the salient 


culation 


features of these opera- 
tions 
Charge Stocks 

The range of stocks processed to 
date include light neutral, heavy neu- 
tral, bright stock. The 


stocks are prepared as vacuum distil- 


and neutral 
are treated further by 
furfural extraction and MEK dewax- 
ing. The bright stock is prepared by 
subjecting the vacuum residue to pro- 
pane deasphalting, furfural extrac- 
and MEK These 
stocks have been processed for pro- 
duction of both motor oils and tur- 
bine oils. 


lates which 


tion dewaxing. 


Percolation 

Processing of such a variety of 
stocks calls for wide flexibility in ad- 
justing clay to oil ratio. In practice 
this is achieved by setting the clay 
circulation rate the 
range of 30 to 60 T/D and regulat- 
ing the oil rate to obtain the desired 
product quality. 

Typical data on rates and product 
yields obtained on stocks 
shown in Table 1. In producing motor 
oils, product rates of 4200 bpd have 
been obtained on light neutral and 
3250 bpd on heavy neutral, with a 
7 his 


corresponds to product yields of 140 


somewhere in 


these are 


30 T/D clay circulation rate 


and 110 barrels per ton, respectively 
With bright stock, a product rate of 
2100 bpd was obtained at a clay cir- 
T/D. When 
neutrals for 
1600 
bpd, and clay rates 56 and 59 T/D, 
Bright stock turbine oil 
was produced at a rate of 550 bpd 


culation of 54 
light 


oils, oil 


running 
turbine 
1900 


and heavy 


rates were and 


respectively 
Washing and Regeneration 


Virtually 


from the spent clay has been achieved 


complete oil recovery 


at Coryton with wash ratios in the 
range of 0.4 to 0.7 volumes of naph- 
The effec 
tiveness of this washing operation is 
the 


experienced to date. 


tha per volume of clay 


reflected in very low oil losses 


The operation of the clay drier has 


been relatively simple to maintain 
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fine Record of Stability in Refining Operations 


Under conditions encountered in petroleum refining, QO 
Furfural has a high degree of stability. This stability is well 
demonstrated by long continuous operation and by the low 
solvent losses in operating units. 


Furfural losses reported by the various lube refining units 
run as low as 1 100% of the furfural cycled. In another 
somewhat similar operation, extractive distillation of buta- 
diene, furfural losses are reported to be between 1/100 and 
2/100% of the total circulated. 


Recently it was reported (Petroleum Refiner 34, #3, 138 
{1955|) that one furfural lube refining unit made a run of 27 
months duration. This unit is now on an 18-month turna- 
round schedule. Solvent stability makes possible this fine 
record. 


Send for our new Bulletin 203-A which describes 
the Physical Properties of QO Furfural. 
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FIGURE 2—Feed stock transition period: From heavy to light neutral in the time required to 
replace 20 percent of the adsorbent in the percolator 


even at 55 to 60 tons per day clay 


The 


per ent 


circulation rates dried spent 


clay contains | extractable 
hydrocarbons and 3 percent residual 
This material is removed in 


the thermofor kiln 


carbon 


Decolorizing Efficiency 

In ‘Table 2, data are presented on 
the decolorizing efficiency obtained at 
Coryton on two typical Middle East 


stocks. The efficiency is expressed on 


a relative basis, using laboratory sta- 
tic percolation on the same stocks 
and with the same clay. as a refer- 
ence. The Coryton TCP plant yields 


exceed those with laboratory stati 


percolation by 35 to 45 percent. Fur- 


the: experience over a number of 


years in several U, S. refineries using 


the same grade of clay indicates that 


commercial static percolation plants 


show lower efficiencies than labora- 





TABLE 1 
Commercial Operating Data for Typical Kuwait-iraq Oils 


STOCK 


PRODUCT TYPE Motor 
Product Rate, B 
Product Rate, B ) 
Clay Rate, Ton 10 
Opereting Temp., I 0 
Operating Viscosit Cy 
Charge Color, ASTM 
Product Color, ASTM 
Charge Viacosit 

Saybolt Sec, @ 1001 

Saybolt Sec, @ 210} 
Product Vield, B/Ton 140 


1200 


* Superficial rate increased with 900 B/D of 


with 2000 B/D ol 


t Superficial rate increased 


LIGHT NEUTRAL 


rurbine 


HEAVY NEUTRAL BRIGHT STOCK 


Motor rurbine Motor rurbine 


oon 


fh 








TABLE 2 
Comparison of TCP and Static Percolation 
Yields 
(Kuwait-treaq Stocks) 


Light 
Neutral 


Bright 
STOCK Stock 


TCP Yield, Bbi./Ton 140 +1 
Laboratory Static Yield 21.5 
BbL Ton 102 21.5 


TCP Yield 

Yield 
Lab, Static Yield 
Plant Static Yield 


Ratio 


, 144 
Lab. State 
- 


Ratio 


TABLE 3 


Comparison of Adsorbent Life for TCP and 
Plant Static Processes 


5 19 22 0 


Adsorbent Condition New Cycles Cycles) ( yeles Cycles 


TCP Activity, Percent 100 as ad a4 x0 
Plant Static Activit 
Percest 100 Ww a4 “oO 
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tory stat Therefore, 


the 


pere olations 


improvement OveT commercial 
static plant performance is even mort 
marked 

Clay 
a much slower rate in the TCP proc- 
the 


By eliminating 


loses decolorizing activity at 


ess than in static percolation 
process contact ol 
the the 


activity is maintained for longer peri- 


clay with water and steam 


demonstrated by 
data 


ods. his 1S com- 
mercial shown in 
Table 3, that after 
40 cycles the Coryton TCP clay de- 


colorizing activity had dropped only 


operating 


which indicates 


to 80 percent as compared to 60 per- 


cent after 22 cycles for normal com- 


mercial static plant operation 


Stock Transition 
As already noted, the Coryton TCP 
unit flexible 


with respect to changeover from one 


has proven to be very 


charge stock to another. Slop cuts are 


minimized or eliminated by proper 


scheduling of charge stocks. As shown 
in Figure 2, the transition period for 
changing from heavy neutral to light 
neutral involved only the time re- 
quired to replace 20 percent of the 


When 


transition production is considered in 


adsorbent in the percolator 


terms of product oil thruput, equilib 
rium 1S reached alter one complete 
the 


displacement of oil volume in 


pe re olator 


Operating experience has shown 


that the finished oils produced are of 
satisiactory 


quality in comparison 


with commercial contact or stati 


percolation production, Some stoc ks 
however, are sensitive to odor devel 
opment, At has been 


Coryton this 


corrected by installation of a steam 
stripping tower after the percolato: 

Economic comparisons of the TCP 
process with hot contacting and stati 
bed processes have previously indi 
that the 

rCP 


result of 


cated lower 


of the 


operating costs 


process are largely the 


lower clay and oil losses 


These economic advantages have been 


substantiated by operation at Cory 


ton 
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— This truck loading rack in an Oklahoma gas company plant is manifolded so it can 
either load highly volatile Butane or Propane with complete flexibility and safety 


de sign b 


design © 


design @ 


The four loading arms illustrated are standard 
CHIKSAN designs and can be ordered as a 
package. These loading arms are also available 
for the handling of chemicals and steam. 
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Giving Complete Details 
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The truck loading rack illustrated here is made up of one 2", Style 
50, one Style 40, one Style 50x 5 high pressure steel Chiksan swivel 
joints, and one 1” Style 20 high pressure steel joint 
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Safety and Speed 
to Truck or Tank 


Car Loading of 
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CHIKSAN provides the necessary liquid -tight, 
gas-tight connections, the characteristic flexibility 
of motion to keep volatile Butane and Propane or 
chemicals flowing swiftly with safety, economy and 
convenience. 

Loading and unloading lines made up with de- 
pendable CHIKSAN ball-bearing swivel joints 
provide a wide margin of safety by using the same 
materials used throughout the pipe lines. 

Any required degree of flexibility is provided, 
simply by arranging CHIKSAN ball-bearing 
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design loading arm or a special design for a spe- 
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plete detailed infor mation. 
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Flow diagram for a typical fluid catalytic cracker: Start-up technique is basically the same for 
all types. 


How To Start Up a 
Fluid Cat Cracker 


Every process man should know at least 
these fundamentals about starting up a unit of this 


type. 


Walter Ulirich, 
The Lummus Company 


New York 


FLUID CATALYTIC 


units 


cracking 


have certain basic elements 


which are common to all presently 
used designs. The reactor provides a 
fluidized bed of catalyst of such vol- 
ume and supplied with regenerated 
catalyst at such and such 
that the 


charging capacity and conversion of 


rate tem- 


perature requirements for 


heavier hydrocarbon stocks to Zaso- 
line are satisfied 

The technique of staruung-up the 
different types of units is basically the 


same 


1. Testing the Catalytic Section 
for Tightness—-|: 
to test the 


is good practice 


regenerator and the re 
and the 


with steam after a 


actor with air fractionator 
turnaround in 
order to insure a tight system 

An accepted procedure is to isolate 


the regenerator and the reactor from 
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the fractionator by installing a blind 
in the vapor line between the reactor 
and the fractionator. The regenerator 
and the reactor are then tested with 
air using the air blower. During the 
testing period all joints on these vessels 
which were disconnected during the 
shutdown period are taped with mask- 
ing tape and brushed with an aqueous 
in order to detect air 


soap solution 


leakage. The accepted test pressure 
may vary from 5 pounds per square 
inch gauge to 20 psig. The fractionator 
is tested with steam at a similar pres- 
the regenerator 
When the tightness 


sure to that used for 


and the reactor 


test has been completed the pressure 
is released and the blind in the vapor 
line is removed 


An alternate procedure for conduct- 
ing the tightness test is to test the re- 


generator, the reactor and the frac- 


tionator as a unit without isolating 


them. In this procedure steam is in- 


troduced into the fractionator at such 


a rate that steam and air is vented 


from a vent line installed in the re 


actor vapor line as the pressure on 


the system is gradually built up to 


test conditions by the air blower 


2. Heating Up the Catalytic Sec- 
tion—The 
actor are heated up to 600 F 


and the re- 
to 800 


F. at essentially atmospheric pressure 


regenerator 


with hot air from the air line heater 


before adding catalyst to the unit. The 
through the re- 


heated air is vented 


generator stack and through a vent 
line installed in the reactor vapor line 


The 


slightly 


fractionator is maintained at a 


higher pressure than the re 
actor by means of steam in order to 
entering the frac- 


prevent air from 


tionator 


The reactor is heated with hot air 
to minimize the condensation of steam 
in the next step of the procedure. It 
may not be necessary to heat the re- 
actor with air if superheated steam is 


available. 


3. Loading the Catalytic Section 
with Catalyst 


tor and the reactor have been heated 


When the regenera- 


to the desired temperature the slide 
valves in the catalyst transfer lines be- 
tween the regenerator and the reactor 
are closed, stripping steam is cut into 
the reactor and the desired quantity 
of aeration air or steam is cut into the 
standpipes and transfer lines. At this 
time the vent valve in the reactor 
vapor line may be closed after the re- 
actor has been purged free of air 
The fractionator steam may be cut 
out and refinery or natural gas may 
be introduced into the fractionator or 
The relief 


valve to the flare line on the overhead 


overhead accumulator 
acc umulator system 1S set to maintain 


approximately 2 psi higher pressure 


is Maintained in 
The 


is maintained at 


in the reactor than 
the regenerator. regenerator alu 
0.8 feet 


per second superficial velocity in order 


rate about 


to reduce catalyst losses during the 
loading period. The regenerator pres 
sure may be kept low (2 to 5 psig 


Catalyst is now transferred from the 


catalyst bin into the regenerator at 
such a rate that the temperature does 
When suf 


ficient catalyst has been transferred to 


not drop below 400 F 


the regenerator to seal the primary 
cyclone dip legs and to cover the 


torch oil nozzle, catalyst addition is 


reduced to a discon- 
The regenerator temperature 
raised to 800 F. by 


line 


minimum ot 
tinued 


Is NOW means of 


the air heater and torch oil is 


introduced into the regenerator 


( atalyst IS avaln added at a high 


rate until a maximum safe catalyst 


level iS established in the regenerator 
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Here’s what you want in stainless steel 
—the way you want it 


Stainless Steel Plate... produced to almost any 
size or thickness, *«’ and heavier, in rectangles or 
cut-to-shape. Carlson maintains what is probably the 
largest stock of stainless plate in the country—pro 
duced to highest chemical and metallurgical standards 

ready for cutting to your requirements, and for ship 
ment when you want it 


Stainless Steel Heads... spun or press formed to 
your order or taken directly from our stock of ASME 
and Standard flanged and dished heads—the largest 
stock maintained anywhere. In addition to supplying 
heads for tanks, heat exchangers, condensers and 
similar equipment, Carlson can fill a complete bill 
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YOUR GUIDE TO WHAT'S AVAILABLE 
IN QUALITY STAINLESS STEEL 


of material including shell plates, flanges, rings, pads 
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Complete Service 
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at which time catalyst addition is 
again reduced to a minimum. At this 
point the use of the air line heater may 
be discontinued and the entire heat- 
ing load may be transferred to the 
torch oil, The quantity of catalyst in 
the regenerator should be sufficient to 
establish a minimum operating level 
in both the regenerator and 
when catalyst circulation is established 
between the two vessels. 


reactor 


During the catalyst loading period, 
the back pressure on the air blower 
increases as the catalyst level rises in 
the regenerator, 
taken that the air 
blower does not reach its surge point 


Care must be 
If the air blower is permitted to surge, 
a large quantity of the catalyst in- 
ventory in the regenerator 
blown out of the stack and/or hot 
catalyst may be sucked back into the 
blower. 


may be 


4. introducing Charging Stock to 
the Fractionator— During the period 
that a catalyst inventory is being built 
up in the regenerator, the reactor feed 
is lined up to the bottom of the frac- 
tionator and oil circulation to the bot- 
tom of the tower is started 


5. Establishing Catalyst Circula- 
tion-——When a maximum safe catalyst 
level has been established in the re- 
generator, the slide valve in the re- 
generated catalyst line is slowly opened 
to the desired position and catalyst is 
transferred from the regenerator to 
Some of the fine catalyst 


is now carried out of the top of the 


the reactor 


reactor to the fractionator and so the 
oil in the bottom of the fractionator 
is switched from circulation to storage 
to prevent catalyst build up in the 
bottom of the tower 

After an operating level of catalyst 
has been established in the desired 
position, catalyst is transferred from 
the reactor back again to the regen 
Catalyst circulation has 


erator now 


been established and the reactor is 
raised to the desired temperature with 


the heated catalyst from regenerator 


6. Introducing Charging Stock to 
the Reactor The slurry oil from the 
bottom of the fractionator is intro- 
duced to the reactor when it reaches 
a temperature of about 875 F. Carbon 
now forms on the catalyst. As the car- 
bon on the spent catalyst increases, the 
temperature in the regenerator rises, 
which in turn reactor 
temperature, More feed stock is added 
to reactor as temperature rises 


increases the 


216 
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The torch oil addition is decreased 
until all of the torch oil has been cut 
out of the regenerator, Catalyst levels 
in regenerator and reactor, catalyst 
circulation, reactor temperature, feed 
rate and air rate are now adjusted to 
normal operating conditions and the 
unit is brought into heat balance by 
adjusting the reactor temperature 


Don’t forget these points Some 
of the pertinent points to watch dur- 
ing the starting up and operation of a 
fluid catalyst unit are: 

1. For a multi-cyclone recovery sys- 

tem, use a low air rate in the re- 
generator until the primary cyclone 
dip levs are sealed in order to re- 
duce catalyst loss during the start- 
ing up period. It is assumed that 
the secondary cyclone dip legs in 
and 


the regenerator reactor are 


equipped with flapper valves or 
seal pots 

Operate the air blower in a safe 
range sufficiently removed from its 
surge point during start up by vent- 
ing a portion of the air to the at- 
mosphere and during operation by 
speed If 


the blower is motor driven, it may 


controlling the blower 
be necessary to vent any excess air 
to the atmosphere during normal 
the 
controlling the 


operation and/or control 


blower output by 
suction pressure of the blower 

Build an adequate catalyst inven- 
that 
the dip legs of the primary reactor 


tory in the reactor in order 
cyclones may be sealed before start- 


ing catalyst circulation in order to 
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reduce the quantity of catalyst 
into the fractionator. 
4. Introduce the slurry oil to the re- 


actor as quickly as possible to re- 


Carryover 


duce catalyst loss during start-up 
5. Keep a record of catalyst size dis- 

tribution. Improper catalyst size 
distribution affects catalyst fluidiza- 
tion. Poor fluidization characteris- 
tics result in poor catalyst circula- 
tion, surging catalyst levels in the 
regenerator and the reactor, poo! 
cyclone performance, after burn- 
ing, and high catalyst losses. Break 
up excessive coarse catalyst parti- 
cles by means of an attrition nozzle 
or remove it with an elutriator. 
Watch temperature 
and excess air during the starting 


regenerator 


up period and during operation 
During the starting up period when 
the excess oxygen is high, the re- 
should be 
maintained below 1050 F. in order 
to avoid afterburning. When higher 
regenerator temperatures are nces- 


generator temperature 


Sary for proc ess reasons, the excess 
oxygen in the 
be reduced to 0.5 to 1.0 percent in 


regenerator should 
order to prevent afterburning. 

Keep a record of the characteris- 
tics of the charging stock to the 
unit. A change of charging stock 
usually throws a unit out of heat 
balance and a new reactor tem- 
perature must be found to get the 
unit back into heat balance. 

Keep a unit out of a carbon build 


up A 


build up when more carbon is laid 


unit will go into a carbon 


down on the catalyst than is re 
quired to keep the unit in heat 
balance. The quantity of excess au 
will be zero as a unit will not go 
into a carbon build up unless there 


Che fol 


lowing steps may be taken to take 


is a deficiency of oxygen 


a unit out of a carbon build-up 

® Reduce the feed preheat 

® Cut the slurry oil to storage 

® Reduce the 
ventory 

® Reduce the 

@ ‘Take out 


heat using the dilute phase sprays 


reactor catalyst in 


reactor temperature 

the excess regenerator 

® Increase the quantity of air to the 
regenerator when possible avoid- 
ing excessive regenerator tem 
perature 

® Watch out for afterburning and 
be prepared to combat it. A touch 
of afterburning is usually ex- 


perienced when a unit comes out 


a te 
_— —_— 


of a carbon build up 
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So flexible 
it can be tied 
in a knot 


So light it 
weighs less 
than ‘ Ib. 
per foot 


So strong it 
withstands 
500 Ibs. 


test pressure 


it's the new 
All-Dacron 


U. S. FLEXLITE’® FIRE HOSE 
—resistant to chemicals, oils, and weather 


September, 1955 


Never before a hose that weighs so little, yet can 
handle 500 Ibs. test pressure and be so flexible! 
The U.S. Flexlite Fire Hose has warp and filler 
cords made of Dacron” to achieve this result. This 
hose has a Neoprene tube, is easy to rack, resists 
mildew, dampness—and the great heat engendered 
by fires in refinery and petro-chemical plants. 

Made by United States Rubber Company, this 
light, flexible hose enables the fastest-moving fire 
crew to move even faster. It cannot be damaged by 
oils or chemicals. 

Other hose for the petro-chemical field made by 
“U.S.” include: 


e “Reliance®” Double Jacket Dacron reinforced 
(weighs 50 Ibs. per 100 ft.) (withstands 400 Ibs. 
test pressure ) 


e “Reliance” Double Jacket Dacron reinforced 
(weighs 54 Ibs. per 100 ft.) (withstands 600 lbs. 
test pressure ) 


e U.S. Matchless® Carbolized— most rugged hose 
in the market. 


Get in touch with any of our selected distributors 
or any of the 27 “U.S.” District Sales Offices. Or 
write address below. ©Defent’s tredemart tor he petves 


ter fiber 


“U.S.” Research perfects it...“U. S.” Production builds it...U. S. Industry depends on it. 


RUBBER COMPANY 
MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N.Y. 


UNITED STATES 


Hose + Belting «+ Expansion Joints + Rubber-to-metal Products + Oil Field Specialties « Plastic Pipe and Fittings 
Molded and Extruded Rubber and Plastic Products + Protective Linings and Coatings + 
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+ Grinding Wheels «+ 
Conductive Rubber « Adhesives « Holl Coverings «+ 


Packings «+ 


For more data on advertised products, use Readers’ Service Cards, last page 
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UNITED STATES PIPE & FOUNDRY CO. 


Speck beeduita Dirwsiin 


BURLINGTON, NEW JERSEY 


SALES OFFICES: LOS ANGELES, SAN FRANCISCO, CHICAGO, ST. LOUIS, CLEVELAND, DETROIT, PITTSBURGH, HARTFORD, BURLINGTON 
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3 PROBLEMS 


each different 


1 SOLUTION... 


stainless steel 


Centrifugal Castings 


Heavy Wall stainless steel pipe, centrifuge bowls, hollow 
billets for finely drawn hypodermic needle tubing. . . 


These are among the many end uses for metal mold 
centrifugally cast cylindrical shapes. They are typical 
of the exacting, difficult service conditions to which 

this product is subjected. All three examples shown 
demonstrate the fundamental versatility of this 
manufacturing process—unequaled product soundness — 
from hypodermic needle stock subjected to the repeated 
stresses of cold reduction, to the centrifuge bowl spun 
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SIZE RANGE 
AND COMPOSITION 
FLEXIBILITY 











at 1800 RPM, to the petrochemical plant reactor 
piping that must pass hydrostatic pressure tests equal 
to 90% of the Yield Strength of the metal. These are 
the proving grounds of quality —of the ability to meet 
even the most exacting of product specifications. 


We welcome your inquiries. For descriptive literature 
on the versatile metal mold process, write to 


United States Pipe and Foundry Company, 
Special Products Division, Burlington, N. J 


Study these advantages for your 
cylindrically-shaped products 
@ Reduced processing time and increased production 
@ Design of parts to suit the specific job requirements 
by selecting the correct alloy —not the next 
best available alternate. 
@ Conservation of expensive metals and alloys —especially 
on tubular parts now produced from solid sections. 


Outside Diameter—4” to 36” 
Wall Thickness—%” and up 


Length—Up to 16’ in the “as-cast” condition 


Types of Stainless Cast—All Standard AISI and ACI 
grades of ferritic and austenitic stainless, including 
No. 20 Alloy, 17-4 P H, 17-7 P H and E.L.C. grades. 
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High Sulfur Crudes 


FIGURE 1—Simplified flow plan of sweet-crude-oil refinery. 


Need New Processes 


In this hypothetical refinery, the Fluid Coking and Hydro- 


fining processes join hands to permit economical running of high-sulfur 


crude in a low-sulfur refinery. 


W. H. Winslow, 


Esso Standard Oil Company, 
Baton Rouge 


John Weikart, 


Esso Research and Engineering 


Company, Linden, N. J. 


IN VIEW OF the new crude-oil 
discoveries of the heavy high-sulfur 
type, many refineries which are now 
running with an entirely sweet-crude- 
oil slate will be faced with the prob- 
lem of partly switching to a heavy 
high-sulfur crude oil. This switch will 
create extensive problems both from 
the standpoint of product quality and 
product distribution. To illustrate 
these problems and the methods for 
alleviating them, a hypothetical Gulf 
Coast refinery has been set up. A re- 
finery which has been operating on 
100,000 barrels per day of low-sulfur 
crude oil finds that it must replace 
25,000 barrels per day of this better 
quality crude oil with one of sub- 


stantially poorer characteristics. The 


new crude oil is lower in gravity (26 
vs. 37° API) and higher in sulfur (2.1 
vs. 0.4 percent). 

The inclusion of this crude oil in 
the refinery run creates three prob- 
lems. First, the yield of heavy fuel is 
tripled, thus seriously degrading the 
value of the refinery product yields 
Second, the products from the mixed 
crude oil require more severe treating, 
largely because of higher sulfur, in 
order to produce products approxi- 
mating the quality of those from the 
low-sulfur crude oil. This treating 
must be done to lower the sulfur con- 
tent and to improve the stability and 
combustion characteristics of the dis- 
tillate fuels. Third, the high sulfur 
content of the heavy crude oil will 


PeTRoOLEUM REFINER 

















































































































——, 
6897 
109000 
HYDROF ORM ING = 
10 LB. GASOLINE 
100,000 8/0 $7.6 ome 
7 Sw.) 22328 Pa 
IDOLE 
a OIMsTittare 
2,512 6 
48325 CATALYT! — 
aLvTIC La POLYMERIZATION 
CRACKING 
3000 
~ VIS@RE AK ING —_ 
RES |OUAL FUEL 
7500 4627 B/O 
COK ING 
COKE 
1307 8 (Foc) 











FIGURE 2—Simplified flow plan with coking and product hydrofining 


cause greater corrosion in the refinery 
equipment, inasmuch as this refinery 

like many which run on light low- 
sulfur crude oils—does not have non- 
corrosive alloys. The fluid coking and 
Hydrofining processes join hands to 
permit the economical running of the 
high-sulfur crude oi] in this low-sul- 
fur refinery. 

The hypothetical 100,000-barre]- 
per-day refinery was assumed to be 
running to make prime fuel products, 
viz., gasoline, kerosine, heating oil and 
diesel oil, and a small quantity of 
heavy, residual fuel oil. The proc- 
essing equipment includes three two- 
stage pipe stills, a fluid hydroformer, 
a fluid catalytic cracking unit, a small 
thermal cracking unit, and the neces- 
sary light-ends and treating equip- 
ment. The capacities of the various 
units are listed in Table 1. 

Some of the equipment sizes have 
been brought about by assuming that 
this like 
been expanding stepwise since World 
War II. At the present time, the cat- 
alytic 


refinery, many others, has 


cracking unit has been ex- 
panded, and additional catalytic 
cracking capacity would have to con- 
sist of all new equipment. A current 
flow plan of the refinery when run- 
ning the high-quality low-sulfur crude 


oil is shown in Figue | 

In adding the high-sulfur crude oil 
to this refinery, it is both convenient 
and efficient to segregate the high- 
sulfur crude oil in one of the 25,000- 
barrel-per-day two-stage pipe stills. It 
is also convenient to produce all of 
the kerosine from the low-sulfur crude 
oil. In the case of the catalytic crack- 
ing unit, it is impractical to segregate 
the high- and low-sulfur gas oils via 


Thus all of the 


blocked operation 
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catalytic cracking products would be 
contaminated with the higher sulfur 
materials from the high-sulfur crude 
oil. 

The high-sulfur crude oil which will 
be added to this refinery has an en- 
tirely different product distribution 





TABLE 1 
Capacities of Major Refining Equipment 
] 
f 50,000 
Pipe stills, bbl. per day 25,000 
25,000 
Viscosity breaking, bbl. per day 4,000 
Hydroforming, bbl. per day 10,000 
Polymerization, bbl. per day 5,500 
Catalytic Cracking 
Total feed, bbl. per day 80.000 
Carbon burning, lb. per hour $1,650 








TABLE 2 
Comparison of Crude-Oll Assays 


Low-Sulfur High-Sulfur 


Crade Oil Crude Oil 
Base classificaticn Intermediate Intermediate 
Gravity, deg. API 16.8 25.7 
Sulfur, percent by 
weight 04 2.1 
Yield Sulfur Yield | Sulfur 
Percent (Percent (Percent \( Percent 
y | y y y 
Products Volume)| Weight) | Volume) Weight 
Gas, Ca and lighter 21 1.2 
Cs to 360 F PVT* 20.4 0.01 18.2 002 
100 F to 530 F PVT 23.3 0.05 12.8 0.28 
Total gas oil 2 0.00 47.8 18 
Bottoms 40 100 0 ‘5 
100.0 0.47 100.0 2.1 
*FVT final vapor temperature 








TABLE 3 
Product Effects—Substitution of 25,000 Bbi 
Per Day of High-Sulfur Crude Oil for Low- 
Sulfur Crude Oj! (Barrels per day) 


75:25 
Lew- and 

Lew High Diflerence 
Sulfur Sulfur Mixture 

Crade Crade Lew 

Onl Ou Sulfur 
Gasoline (10 lb. RVP 40,731 2.207 
Middle Distillate W), 40% 2400 
Residual fuel oil 16,381 + 10.004 





I iquefied petroleum gas 


Ca's and Cas 5,025 4,42 1,198 
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from the low-sulfur crude oil. This is 
shown in Table 2, which compares the 
( rude -oil ASSAYS tor the low and high- 
sulfur crude oils. Of particular inter- 
est are the high yield of bottoms—30 
vs. 4 percent—and the sulfur levels on 
some of the products. As might be ex- 
pected, the replacement of 25,000 
barrels-per-day of low-sulfur crude oil 
with high-sulfur crude oil creates sub- 


lable 


pares the products which are obtained 


stantial product debits + com 
when running 100-percent low-sulfur 


crude oil with those obtained when 
and 


The high bot 
the high-sulfur 


running the 75:25 mixture of low 
high-sulfur crude oil 
yield of 
oil is reflected in the tripling of the 


toms crude 


heavy-fuel-oil yicld—-16% vs. 5% per- 


cent. The higher heavy-fuel-oil yield 
is at the expense of the gasoline and 
middle distillates for the most part 

the gasoline-distillate yield having 
been reduced from 90,815 to 80,159- 
the 
has developed a market for products 


barrels-per-day. Because refinery 
based on the original product distribu 
tion, these major changes in the yield 
pattern will result in serious marketing 
problems, ‘Therefore, it is most desir. 
able to convert the incremental re 


fuel 
distillates 


sidual into gasoline and middle 


The fluid 


coking process has been described in 


Coking of Residuum 


the literature’ as a means of convert 
fuel oil distillate 
products with relatively small yields 
of coke. Hence, the 


should be applicable to this refinery 


ing residual into 


coking process 
to enable it to handle better the heavy 


high-sulfur crude oil 


In setting up a case including a 
fluid coker in this refinery 


cided to coke only the 7,500 barrels of 


it was de 


high-sulfur residuum, The low-sulfur 


residuum would continue to be ther 


mally cracked for viscosity reduction 
and blended off with the heavy poly 
mer bottoms from catalytic cracking 
to produce the heavy fuel needed to 
protect the requirements of the re 
finery’s market 


Note 


ever, that there would be 


It should be mentioned, how 
a very good 
the size of the 


to handle all of the 


return for increasing 


coker residuum 
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provided the refiner wishes to go out 
of the fuel business, 

The total coker gas oil would then 
be fed to the catalytic cracking unit 
along with the low-sulfur and high 
sulfur virgin gas oils. The flow plan for 
this operation is shown in Figure 2 
The addition of coking to the refinery 
provides substantial improvements in 
yield structure, as shown in Table 4 
It will be noted that the coking proc- 
ess has greatly increased the yield of 
middle distillates, at the expense 
mainly of fuel oil, with a small reduc- 
tion in gasoline yield. As a matter of 
fact, the yield of gasoline plus middle 
distillate is nearly as high as that which 
would have been obtained when run- 
The gas- 
oline middle-distillate yield from this 
coking case is 90,064-barrels-per-day, 


ning all low-sulfur crude oil 


whereas that from the low-sulfur crude 
oil alone is only about 800 barrels-per- 
day more 
reduction of about 2,200-barrels-per- 
day in gasoline stems from the fact 
that the coker gas oil from this parti- 
cular heavy high-sulfur residuum—3.6 
deg API, 4.5 percent sulfur—is a re 
latively high carbon producer, and it is 
being fed to a catalytic cracking unit 
with a carbon-burning limitation. This 
causes a drop in gasoline yield in the 
catalytic cracking unit, inasmuch as 
conversion must be reduced in order 
to lower carbon yield and stay within 
carbon-burning limitations. This re 

duction would not occur in a case in 
which a better feed was supplied to the 
coker or in which additional catalytic 
cracking carbon-burning capacity is 
available. 

Although the yield structure from 
this case with fluid coking approaches 
that which was obtained with 100 pe: 
cent low-sulfur crude oil, the gasoline 
middle-distillate ratio is lower. In ad 
dition, the higher sulfur crude oil has 
passed on its sulfur to the various prod- 
ucts, and some desulfurization process 
is required, In order to obtain products 
approaching the quality of those pro- 
duced with 100,000-barrels-per-day of 
low-sulfur crude oil, it will be necessary 
to desulfurize some or all of the coker 
naphtha, the heavy catalytic naphtha, 
and the catalytic heating-oil streams. 
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90,815-barrels-per-day. The 


In addition to desulfurization, the 
treating process should impart im- 
proved stability and combustion char- 
acteristics to the various products. In- 
asmuch as hydrogen is available from 
the 10,000-barrel-per-day hydro- 
former, the hydrofining process would 
seem to be particularly suited as a 


treating Process here 
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Hydrofining Process 
is a versatile process for product im 


Hydrofining 


provement and has gained wide ac- 
ceptance on a variety of products.’ 
As mentioned previously herein, 
treating is required on some or all of 
the coker naphtha, the heavy catalytic 
naphtha, and the catalytic middle dis- 
tillates 


ing products the treating requirements 


In the case of catalytic crack- 


are rather mild because, on the aver- 
age, only 25 percent of these products 
came from the high-sulfur gas oils 
Thus mild Hydrofining conditions are 
applicable. It is realized that the 
“average” products are not likely to be 
available as feed to the hydrofiner, in- 
asmuch as previous experience has 
shown that the crude-oil run from day 
to day will vary substantially from the 
75:25 ratio which is considered aver- 
age. Thus some products will require 
more severe Hydrofining, and some 
products might even bypass Hydro- 


fining 


The application of Hydrofining to 
this processing scheme is illustrated in 
Table 5. This table presents actual re- 
sults from the Hydrofining of a mix 
ture of coker naphtha and heavy cat- 
alytic naphtha, The 
tions 


product inspec- 
total 
hydrofined produc t alter str ipping and 


shown were obtained on 


caustic-washing to remove hydrogen 


sulfide. No rerunning was used or is 


necessary 


It will be noted that mild Hydrofin- 





TABLE 4 
Effect of Coking on Product Distribution 
(Barrels per day) 


Difference 
Coking 
No With Ne 
Coking Coking Coking 
49,731 47,552 2,179 
40, 40% 42,512 ; / 104 
i 16,381 4,827 11,554 
efied petroleum gas 
(Cas and C4 3,827 


R09 4 4? 
oke, FOR* 1,307 


(7 + 1,307 


* FO! 








TABLE 5 


Hydrofining Mixture of Coker Naphtha and 
Heavy Catalytic Naphtha 


Feed Stock Product 


Sulfur, percent by height ; 0.12 
Bromine number, cg per g 33 
Grav ity, deg API 19.2 40.1 
General Motors gum content (mg 

per 100 mil): 

No inhibitor 

With 1 lb. per 5,000 gal.* 
ASTM breakdown (2 lb. per 5,000 

gal*), min. 200 
CFR Research octane number 

Without TEL addition 89.0 

With 2 mi TEL per gal 93.0 


* Phenylene diamine type 
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RELIABLE FLUID MIXING in PROCESSING 
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Sludge 


Eastern’s Mixers are designed to meet 
the needs of today’s chemical and in- 
dustrial processes. Many types are avail- 
able to satisfy all conditions of fluid 
consistencies and tank sizes. Selection 
may be made from a wide range of 
horsepower, speed, and construction 
materials. Motors with various voltage 
ratings and enclosures are also furnished. 


PORTABLE MIXERS 

Series H at 1725 R.P.M., Series S at 1125 
R.P.M., and Series G at 420 R.P.M. are 
available in motor ratings from 1/20 to 
5 H.P. Also available are special speeds, 
variable speeds, as well as air driven 
models. 


TOP AND SIDE ENTERING 
Series A, extra heavy duty for large 
tanks, are available in side entering units 
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only within a range of 5-30 H.P. with 
standard speeds of 280, 420, and 1150 
R.P.M 


Series C, for average tank capacities, are 
available in sizes of “% to 10 HP. at 
these standard speeds: 1725 R.P.M. (up 
to 5 H.P.); 1140 R.P.M. (up to 10 HLP.); 
420 R.P.M. (up to 74 H.P.); 280 R.P.M 
(up to 5 H.P.). Available in both hori- 
zontal and vertical models 


Eastern’s Top and Bottom Entering Tur- 
bine Mixers find particular application 
where liquid blending requires gentle, yet 
thorough agitation. 


Models are available in sizes from “% to 
40 H.P. Standard speeds are 56, 68, 84, 
100, 125, 155 R.P.M. 


For more data on advertised products, use Readers’ Service Cards 


For 3 bulletins 
covering Eastern 
Mixers, request 
Catalog Series 28 


INDUSTRIES, INC. 
Mixer Division 
Regent St., 
Norwalk, Conn. 
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FIGURE 3—Simplified flow plan with hydrofining of cat cracking feed stock. 


ing conditions provided 60-percent de- 
sulfurization with no loss in CFR Re- 
search octane number, with 2 ml TEL 
per gal, Stability, as evidenced by gum 
content and breakdown, was improved 
to an acceptable level for a gasoline 
component. More severe treatment 
would have provided a greater gum- 
content reduction. The yield from 
these operations is 100 percent by 
volume, and there is no loss as would 
be the case with a process which re- 
quires rerunning. Hydrogen consump- 
tion is quite low, well within the ap- 
proximately 9 to 10 million standard 
cubic feet per day available from hy- 
droforming. 

Hydrofining improves the stability 
and burning characteristics of catalytic 
heating oils. Table 6 shows actual Hy- 
drofining results on a catalytic heating 
oil, Here again, yield is 100 per cent 
by volume, and no rerunning is neces- 
sary. Carbon residue on 10-percent 
bottoms is indicative of burning char- 
acteristics and soot and carbon deposi- 
tion. It will be noted that Hydrofining 
provides substantial improvements. 
This is particularly true when it is con- 
sidered that heating oils are often 
stored and, hence, they age prior to 
use, On the basis of aged heating oils, 
the hydrofined product has a carbon- 
residue value of 0.04, vs. 0.45 for the 
raw heating oil, 

Hence, Hydrofining provides a ten- 
fold improvement. It will be noted that 
there is practically no sulfur removal 
in this operation. Sulfur could have 
been reduced if desired by making the 
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operation a little more severe. 


Hydrofining of Catalytic Cracking 
Feed Stock—The virgin gas oil and 
coker gas oil derived from the high 
sulfur crude oil are the main source of 
sulfur problems in the distillate prod- 
ucts. Thus it would appear desirable to 
desulfurize the gas oils prior to cata- 
lytic cracking and thereby avoid prod- 
uct-finishing problems, It would also 
avoid corrosion problems in the cata- 
lytic cracking unit which would not 
contain alloy corrosion protection, In 
addition, the amount of desulfuriza- 





TABLE 6 
Hydrofining Catalytic Heating Oil 


Feed 
Sulfur, percent by weight 
Carbon residue (10-percent bottoms), 
povoent by weight 
lending value, percent by weight 
After storage, percent by weight 
Color, Tagluabue-Robinson 








TABLE 7 


Effect of Hydrofining on Mixed Virgin and 
Coker Gas Oil 


Feed Stock Product 





leg. API. : 26.6 
Nation (at 10 mm. of mer- 
eury converted to (60 mm), fahren- 
heit: 
10-percent point 
%)-percent point 
5\-percent point 
70-percent point 
Distillation discontinued 
Recovery, percent by volume 
Aniline point, Fahrenheit 
Refractive index at 66 C 
Conradson carbon, percent by weight 
Sulfur, pereent by weight 
Nitrogen, percent by weight 
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tion feed stock is only about 13,000- 
barrels-per-day—coker products plus 
high-sulfur virgin gas oil—vs. up to 
25,000-barrels-per-day of products 
which require Hydrofining. 

The Hydrofining process is also ap- 
plicable to gas-oil feed stocks. A gas oil 
which is treated in this process is sub- 
stantially improved in catalytic crack- 
ing quality. Hydrofining of gas oil re- 
duces Conradson carbon, lowers the 
sulfur content, decreases the gas-oil 
aromaticity, and removes some of the 
metal contaminants, These improve- 
ments in gas-oil quality permit in- 
creased conversion in a catalytic crack- 
ing unit for the same carbon-burning 
rate. Improved gasoline yields and oc- 
tanes are also obtained. Table 7 com- 
high-sulfur virgin and coker 
gas-oi] mixture with its hydrofined 
counterpart. It will be noted that sul- 
fur and Conradson carbon, and other 
inspections indicative of catalytic 
cracking quality, are improved. 


pares a 


In setting up the hydrofiner for this 
refinery it was decided to hydrofine 
both the high-sulfur virgin gas oil and 
high-sulfur coker gas oil before feeding 
them to the catalytic cracking unit, It 
would also appear desirable to include 
the coker naphtha in the hydrofiners 
in order to desulfurize and upgrade its 
quality. The effluents from the hydro- 
finers would be separated, and the de- 
sulfurized coker naphtha returned to 
the primary rerun tower where a por- 
tion of it would end up in hydroforme: 
feed stock. The total gas oils would be 
sent to the catalytic cracking feed 
tanks. This process scheme is shown in 
Figure 3. The hydrogen would be sup- 
plied by the 10,000-barrel-per-day hy- 
droformer and would amount to about 
9.000.000 to 10,000,000 standard cubic 
feet of hydrogen per day. Based on 
13,500 


this hydrogen avail- 


total feed to the hydrofiner 
barrels-per-day 
ability would amount to about 700 
standard cubic feet per barrel. This is 


ample for this particular application 


Hydrofining of the catalytic crack- 
ing feed stock provides significant im- 
provements in yield distribution com- 
pared to the previous case of coking 
and Hydrofining products. This is 
shown in Table 8. It will be noted that 
the middle-distillate plus gasoline yield 
is about the same as for the case with- 
out desulfurizing feed stock, viz., 90,- 
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AUTOMATIC ELECTRIC COMPANY—A GREAT NAME IN COMMUNICATIONS 


“MEETING ROOM"... 


rent free! 





Forty-three American railroads own P-A-X “‘inside’”’ 
telephone systems. These railroads encourage employees 

to use the telephone for exchanging information 

and instructions; they find that operations are thus speeded 
up—confusion, delays and errors are held to a minimum. 
P-A-X telephones on desks, in shops, and at trackside booths 
provide convenient ‘meeting rooms’’ for swift transacting 

of railroad business! 


Because P-A-X is railroad-owned, these calls 

are made without charge. There is no need to limit the number 
or length of calls. And of course, telephone installations 

and moves are made by railroad personnel when 

and as desired, and maintenance is easily handled by regular 
communication and/or signal crews 


Let us tell you which railroads own P-A-X’s, and how 

they use them for maximum operating efficiency. Call or write 
Automatic Electric Sales Corporation (HAymarket 1-4300), 
1033 West Van Buren Street, Chicago 7, Illinois 

In Canada: Automatic Electric (Canada) Ltd., Toronto 
Offices in principal cities 


AUTOMATIC - ELECTRITL 


ORIGINATORS OF THE AUTOMATIC TELEPHONE 
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089-barrels-per-day vs. 90,064-barrels- 
per-day. However, Hydrofining of the 
catalytic cracking feed stock hag up- 
graded about 2,700-barrels-per-day of 
middle distillate to gasoline. About 
700-barrels-per-day of additional lique- 
fied petroleum gas also is obtained. 
Thus the Hydrofining of catalytic 
cracking feed stock has improved the 
product distribution by making 2,700 
barrels-per-day more gasoline, and 700- 
barrels-per-day more liquefied petro- 
leurn gas. This has been done largely 
at the expense of heating oil, inasmuch 
as kerosine and diesel fuel have been 
kept constant. In addition to the yield 
improvements, the quality of the prod- 
ucts is such as to require minimum 
treating, As a matter of fact, the treat- 
ing requirements here are about the 
same as for a refinery running all low 
sulfur crude oil, Furthermore, the use 
of the catalytic cracking feed-stock hy- 
drofiner provides a less corrosive at- 
mosphere in the catalytic cracking unit 
and the associated light-ends plants. 
This reduces maintenance and the 
need for corrosion-resisting alloy 
equipment and linings. 


Investments and Economics The 
substitution of 25,000-barrels-per-day 
of high-sulfur crude oil for a like 
amount of low-sulfur crude oil will re- 
quire some additional plant invest- 
ment, viz., about $1.3 million onsite 
and offsite for alloy corrosion protec 
tion at the pipe still and catalytic 
cracker and for hydrogen-sulfide re- 
moval equipment in the light-ends 
plant, A diethanolamine plant plus 
regenerator was assumed Operating 
costs would also increase to the extent 


of $300,000 per yeal 


The investments used here and in 
the subsequent cases cover onsite and 
‘T hey are based on 


offsite facilities 


average industry design standards 
The addition of a fluid coker, prod 
uct hydrofiners, and associated equip- 
ment requires an additional $8 million 
investment, and operating costs are in 
creased by $2 million per year. In the 
case of Hydrofining, two units have 
been included one unit to process 
coker naphtha plus heavy catalytic 
naphtha and the other to process cata- 
Economies could 


lytic heating oil 


probably be realized, at the sacrifice of 
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flexibility, by the use of a single large 


hydrofiner. 


Hydrofining of catalytic cracking 
feed stock requires more severe oper- 
ating conditions than those for cataly- 
tic products because of the higher sul- 
fur in the feed stock and because of 
the high boiling range. On the other 
hand, the amount of hydrofiner charge 
is reduced. Although Hydrofining cat- 
alyst does not normally require regen- 
eration, severe treatment of heavy 
high-sulfur coker gas oil sometimes 
causes slow deactivation. Thus peri- 
odic regeneration will probably be re- 
quired in the case described here. It 
was felt that it would be better to be 
conservative, so investment for regen- 
eration equipment has been included. 
Removal of sulfur before catalytic 
cracking cuts down on the need for 
corrosion-resistant alloys in the cataly- 
tic cracking unit. The investment for 
coking and Hydrofining catalytic 
cracker feed stock is $2.3 million more 
than for coking and product Hydro- 
fining. 

‘| he economics of these operations 
are summarized in ‘Table 9. They have 
been based on Platt’s Oileram “lows” 
for mid-December 1954 for Gulf Coast 





TABLE 8 


Advantages for Hydrofining Catalytic 
Cracking Feed Stock (Barrels per day) 


Difference 


Hydro- Hydro Hydro 

fining, fining, fining 
Catalytic | Catalytic Feed 
Cracking | Cracking Hydre- 
Feed Stock, Products fining 


Products 


Gasoline (10 1b. RVP 50,280 47,552 728 











Middle distillates 30, 800 42,512 08 
Residual fuel oil 1,039 4,827 ata! 
Liquefied petroleum gas 
(Co's and Ca's 4.594 3.860 + 725 
Coke, FOF 1,30 1,307 
TABLE 9 
s y of Ec les 
Coking and 
Hydro 
Coking and fining of 
No Coking, Product Catalytic 
Ne Hydro- Hydro- Cracking 
fining fining Feed Stock 
Inereme al nV ments* 
() plus offsit 
mill { dollar 
Over low-sulfur erude 
1 refiner i 11 
Over refine with ¢ 
oker 80 0 
Incremental operat 
ta, milhons of dol 
per year 
Ov w-wulfur crud 
wl refiner { 2 4 
Over refinery with 
ker 2.0 2 
Ineremental product val 
ver no-coking Case 
mill s of dollars per 
year 5.2 8.0 
Return or vestment 
4 no-coking case, percent 40 52 
* Based on average industry design standard 
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cargoes. For example, 95-CFR-Re- 
search-octane-number gasoline has 
been valued at 12 cents per gallon, and 


No. 2 


gallon. 


heating oil at 8.5 cents per 

As mentioned previously herein, 
Table 4 shows the change in product 
distribution obtained by adding a fluid 
coker and products’ hydrofiners to a 
refinery processing a 25:75 mixture of 
high- and low-sulfur crude oils. Based 
on Platt’s Oilgram “lows,” the increase 
in product value is $5.2 million per 
year. After the added operating costs 
of $2 million per year have been de- 
ducted, the remaining $3.2 million per 
year provides a 40-percent return on 
the $8 million added investment. This 
return is calculated before income 
taxes. 

The change in product distribution 
for Hydrofining catalytic feed stock 
rather than catalytic cracking products 
is shown in Table 8. The change pro- 
vides an increase in product value of 
$2.8 million per year, or $8 million per 
year more than the refinery case with- 
out fluid coking. The $2.8 million 
added value was obtained with an ad 
ditional investment of $2.3 million and 
an additional operating cost ol $600,- 
O00 per year. This provides 96-percent 
return per year on the $2.3 million in- 
vestment. The $8 million increase in 


product value was obtained by adding 


$10,300,000 in investment—the fluid 
coker, the catalytic cracking feed-stock 
hydrofiners, and the like with an 
added operating cost of $2.6 million 


per year »2-percent 


I 
cok- 


return before taxes on the entire 
ing-plus-Hydrofining investment, This 


[his provides a 


92-percent return on the investment 
shows that fluid coking and Hydrofin 
Ing provide an economic Ini ¢ thod ot 
processing a high-sulfur crude oil in a 
low-sulfur refinery. 

Original presentation was before the 


Division of Refining API meeting, St 


Louis, May 11, 1955 
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No seat — consequently no 
regrinding. 


Can be serviced in the line. 
Unaffected by wiredrawing. 
Unaffected by throttled use. 





Design Tels... 


THE KLINGER SEATLESS 
PISTON VALVE operates on 
an entirely different principle 
from the usual type of seating 
valve. It consists basically of a 
finely ground piston, operated 
by the valve spindle and hand- 
wheel and moving through 
two or three non-metallic, 


resilient valve rings, capable 
of resisting steam, oil and 
most fluids, at high tem- 
peratures and pressures 
and separated by a ported 
lantern bush. It is made 
in a great variety of 
designs and sizes to suit 
all purposes. 


Write for the Klinger Master 
Catalog which describes the com- 
plete range of Klinger products. 
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PISTON VALVES 
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Richfield Oil Corporation, Los Angeles. Taylor Transet Plug-in indica- 
tors, recorders and controllers on graphic panel for fluid catalytic crack- 


ing unit near Long Beach, receiving from Taylor flow, temperature and 
pressure transmitters. 


Brea Chemicals, Inc., Los Angeles. Typical of this company’s wide 
use of Taylor instrumentation, the Flex-O-Timers (Time Cycle Con- 
trollers) shown here are the heart of automation for operating the 
dry ice presses at the Brea Chemicals, Inc. ammonia plant. They 
control the entire sequence of starting, filling, reverting, pressing, 
ejecting, and stopping. 
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HE five installations shown on these pages are typical 

of the instrumentation that is helping Western 
industries thrive. 
Along with these 5 leaders, Taylor Instrument Companies 
welcome a visit from Instrument Society of America 
members attending the ISA Instrument-Automation Con- 
ference and Exhibit at Los Angeles. Taylor booths 
B436 - 437 - 438. 
Taylor has maintained a plant in San Francisco for 18 
years—and has had direct sales representation in the West 
for 60 years. We're happy to report that we are now in a 
better position to serve our customers than ever before, 
with the opening in June of a completely modern plant 
and sales office at San Leandro, Calif. The new plant is 
capable of duplicating many manufacturing and repair 
techniques followed at our main plant in Rochester, N. Y. 
Personnel-wise, the west coast office is second to none in 
years of diversified experience and engineering skill. . . 
our Field Engineers are seasoned veterans in the field of 
instrumentation. Their advice and help is yours for 
the asking. 
Taylor Instrument Companies, Rochester, N. Y., 
and Toronto, Canada. 


East Texas Pulp and Paper Co., Evadale, Texas. These Taylor 
Digester Control Panels, representative of their many uses of 
Taylor instrumentation, enable operators at this great new pa- 
per mill to produce some of the finest sulphate pulp and top 
grade paper board in the United States—at competitive prices. 


Entrance to Taylor Instrument Companies’ new offices and plant 
in San Leandro, California. The plant is capable of duplicating 
many manufacturing and repair techniques previously possible 
only at the company’s main Rochester, N.Y. plant 


arty 


The Exchange Orange Products Co., Ontario, California 
The Taylor controls on their plate-type juice heaters 
continuously regulate and record juice temperatures 
Flow diversion valves automatically return any im 
properly pasteurized juice for reheating 


U & | Sugar Company, Moses Lake, Wash. In a beet sugar fac 
tory, every B.T.U. must be effectively utilized. The Taylor co 
ordinated control panel (center background) operates the 
multiple effect evaporators at maximum capacity, saves fuel 
cuts Operator attention time, and assures a uniform product 
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FIGURE 1—Trends in processes for making gasoline: Catalytic reforming will take a 50 percent 
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membered as author of the 54-page 


Cracking 


bite in 1965. 
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New York office where he furnishes 
technical assistance to the company’s 
sales force, Sittig first became inter- 
ested in the petroleum industry while 
still an undergraduate in chemical en- 
gineering at Purdue University. That 
interest carried him to the Du Pont 
organization where he spent several 
years in manutacturing and research 
and later to Detroit where he did 
technical writing and editing for 


Chrysler Corporation 


WAYNE WARREN was co-author of 
the paper entitled, “Fuel Knock Be 
havior in Passenger Cars,” delivered 
at the WPRA meeting in San An- 
tonio this spring. Warren serves Ethyl 
Corporation as head of its Refinery 
Technology group at the Detroit r 
search laboratories. He formerly was 
connected with The Texas Company 
and Humble Oil & Refining Com 
pany, served in the Navy and worked 
part time for the Petroleum Admin 


istration for Defense 
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This comprehensive monograph 
on octane improvement 
techniques includes the 
most authoritative com- 
parison of catalytic re- 
forming to date 


Marshall Sittig, New York oy) ao 
Wayne Warren, Detroit se 

INCREASES IN OCTANE requirements of new 
vehicles coupled with a competitive gasoline market are 
driving octane numbers to new high values. This is a 
matter of serious economic concern to petroleum refiner 
and this article will make a particular attempt to highlight 
the eC onomik s ol produc ing those last tew octane numbers 
now necessary to satisfy new-model high compression 
engines or to meet a particular marketing situation 

Octane numbers of some premium fuels now being 
marketed in the East and Southwest are in the range of 
97-98 by the Research (F-1) method 

Ihe trends for all United States refineries in terms of 
pool, regular, and premium octane numbers are shown 
in ‘Table | 

As motor fuels have increased in quality, it has become 
necessary to constantly change the type ol processing em 
ployed to produce these fuels. This trend is shown graph 
ically in Figure 1, from data published by Lyman 

As shown there, straight-run distillation gave way to 
thermal cracking and that process in turn has given away 
to catalytic cracking as the work horse of the industry for 
gasoline manufacture 

Catalytic cracking has been reviewed in detail in a 
series of articles by Sittig** seen and in a re 
cent monograph by Shankland 

Murphree et al**® states: “Catalytic cracking is con 
ducted primarily to produce gasoline and middle distil 
lates from fractions formerly discarded in fuel oil, The 


octane number gained by the appli ation of the process 18 
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tnus, in a sense, a valuable by-product.” 

Murphree et al*** goes on to state that during the 
1920-1940 period, the octane numbers of the fuels 
marketed were increased partly by increasing the TEL 
content and partly by thermally reforming low-grade 
virgin naphthas. Murphree traced octane improvement 
for a hypothetical refinery as follows: grades of 88 and 
82 RON (2.75 cc TEL per gallon premium, 2.0 in 
regular), with thermal reforming and cracking; grades of 
94 and 88 RON with catalytic cracking, no reforming; 
grades of 98/92 RON upon thermal reforming with 
catalytic cracking; and grades of 100/94 RON upon re- 
placing thermal reforming with catalytic reforming. 

At the moment, with catalytic cracking firmly estab- 
lished as a source of high-octane base stocks, emphasis 
has turned to the economic attainment of the last few 
octane numbers required for today’s and tomorrow’s 
motor fuels, This involves octane improvement through 
high-octane blending agents made by reforming, isomeri- 
zation, alkylation or polymerization. 

As outlined by Rawlings,’®* 
octanes are as follows: 


the steps toward higher 


1. More catalytic reforming. 

2. More severe catalytic cracking operations to provide 
additional unsaturates for alkylation unit feed. 

3. More alkylation. 

4. New 


aromatic content of the blending stock. 


extraction processes which will increase the 


5. More polymerization 


6. More isomerization to upgrade C, and C, com- 
ponents. 


Considering a basic refinery to contain only thermal 


cracking and thermal reforming as conversion processes, 
Parker 


incorporating post war processing. His summary is pre- 
) 


presented an octane-yield evolution based on 


sented in modified form in Table 2. 

Draeger, et al’® have offered an illustrative example of 
the cumulative effect of sequential addition of selected 
processing in producing high octane motor gasoline from 
an average crude, as shown in Table 3. 

Depending on the specific octane improvement prob- 
lem, the economic answer usually consists of a combi- 
nation of TEL utilization and various processing steps 


All About Reforming .. . 


In 1925, straight-run naphtha of low quality was used 
directly as motor gasoline, Not long after that, thermal 
rearrangement or reforming of naphtha molecules for 
octane number improvement was first used, Reforming 
differs from cracking basically in that naphthas are the 
charge stocks for reforming, whereas gas oils or reduced 
crudes are the charge stocks to cracking plants. It should 
be noted that the term reforming also has been applied 
to the cracking of hydrocarbons, alone or in the presence 
of steam, to produce fuel gas or synthesis gas. In this 
article, however, reforming will be confined to the re- 
arrangement of naphtha molecules for octane improve- 
ment as described in detail in the following section on 
hydrocarbon chemistry 

A general comparison of the various reforming proc- 
esses available to the industry today is shown in Table 4. 
In this table, thermal reforming and all of the various 
catalytic reforming processes are compared with respect 
to operating conditions. 

The choice of a catalytic reforming process necessi- 
tates an evaluation of many of these characteristics since 
the particular process to produce a desired product from 
a given charge varies with the exact refinery situation. 

The British Catarole process will not be discussed in 
this article because it is directed primarily to the produc- 
tion of chemical intermediates rather than to the produc- 
tion of high-octane fuels. 








TABLE 1——Poo!l Octanes and Estimated Pr 
Numbe 


rs 

. | End 1955 | End 1954 End 1955 
TEL— 

mil /gal Pool |Prem Reg! Pool | Prem Real Pool | Prem /Reg Prem ‘Reg* 
22 88.0 | 92.9/85.9 | " 88.0 
3.0 80.4 | 04.3/87.3 


2 80.3 | 94.2/87.2 | 90.8 | 
90.7 | 95.6/88.6 | 92.1 


95.7 /88.7 
97.0/90.0 


95.0/88.0 
96.3/89.3 


Basle: 1. Research Octane; 2. 10.2 psi Reid Vapor Pressure; 3. 85% Catalytk 
Reforming Severity; 4, 80% Thermal Reforming Severity; 5. RON Pre 
mium minus RON Regular—7.0; 6. 70% Regular—30% Premium (except 
where indicated) 


*60% Regular—40% Premium, 
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Also, although the Catarole process produces large 
amounts of aromatics, it produces them through a basi- 
cally different mechanism than does catalytic reforming 
In hydroforming, naphthenes are isomerized and dehydro- 
genated to aromatics in a relatively mild rearrangement 
process. In the Catarole process on the other hand, severe 
cracking gives butadiene and ethylene which combine by 
a Diels-Alder type of reaction to give benzene 


Reformer Feed Stocks 

Virgin naphthas are the major feed stocks to reform- 
ing processes, although cracked naphthas, natural gas- 
olines and even some paraffinic raffinates may constitute 
reformer feed materials. Table 5 shows the chemical com 
positions of some typical naphthas, as adapted from Teter, 
Borgerson and Beckberger.*”’ 

Successful experience has been reported in the reform- 
ing of a wide variety of charge stocks. Catalytic reform- 
ing of olefin-containing stocks such as thermally-cracked 
gasolines is usually best accomplished by reforming a 
mixture of such stocks with virgin naphthas; the ad- 
mixture of approximately an equal part of straight-run 
material is necessary to produce an adequate amount of 
recycle hydrogen for the reforming process. Catalytic re- 
forming of catalytically-cracked gasolines gives a good 
source ol aviation gasoline base stocks, as described by 
Read.**’ Weinert et al®*’ have presented data on platinum 
reforming of a blend of 70 percent coker distillate and 50 
percent virgin naphtha. 

The catalytic reforming of natural gasoline has been 
discussed by Fulton,'®® by Sutherland and Hanson**’ and 
by Williams and Sutherland 


Reformer Feed Preparation 
Reformer feed preparation falls into three broad 
operations: 


1. Prefractionation with control of feed end-point to 


avoid excessive carbon laydown on the catalyst 
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TABLE 2—Octane Yield Evolution With Various Processing 3—Cumulative Effects of Additional Processing Steps On 
Variations Yields and Octane Numbers 































Vol. Percent RON, Co—400 F. GASOLINE 
OPERATION on Crude Clear 
Vol 
Basic Refinery Gasoline Pool 40.0 } 70.0 Percent 
Considered Separately Step OPERATION Crude RON | MON 
Alkylate Ca and C4 from Reforming and Cracking +10.0 +3.8 a: — re 
Isomerize Pentanes +20 l Virgin Naphtha (Crude 25.0 ‘) ‘ 
Replace Thermal with Catalytic Cracking, same fs 2 Thermally Crack Gas Oil & Residuun 27 61 7 
ield +5.5 ; Cat Cracking vs. Thermal 4.6 40 ia 
Replace Thermal with Catalytic Cracking De 4 Thermally Reform 200-400 I 41.2 2 ; 
signed for Maximum Yield +10.0 +65 5 Hydroform vs. Thermal 494 me} 76 
Polymerize Cs and C+ olefins + 4.0 +6.5 6 Non-Selective polymer, Cs, Ca 12.2 86. 76 
Hydrotorm in lieu of Thermal + 2.0 +-6.0 7 Alkylation Polymer 42.8 x7 7é 
ba Remove nt nCe, nf 7.0 ol a2 
Q lsomerize nf nue sO.6 oo wi 
10 Remove rattinate (hydroformate 7.1 aS aS 
l Thermally retorm rattinate and nt 10.5 “4 s4 
9) . : > 2 Vacuum flash, deasphalt, cat cracking 
2. Saturation of olefins. pom oben hey em en; - on 
3. Removal of non-hydrocarbon contaminants consist- 
ing of sulfur compounds, nitrogen compounds, water and Gasoline pool composition 
metals (particularly arsenic and lead 
Vol 
The hydrogenation of olefins to paraffins is necessary Percent 
' : . COMPONENT Crude RON | MON 
in platinum catalyst processes; in molybdenum hydro- — 
: ‘ Cat Naphtha, Ce-400 22.4 92 78 
forming, prehydrogenation is not necessary. Many of the Alkylate, Cs, Ca, ( 11.6 92 9 
. lsopentane 6 ta | a te 
non-hydrocarbon constituents of naphthas are harmful eae 8 8 RO) 
. . lsoheptane traction 7 7 
to certain reforming catalysts and hence, feed stocks must eee ween } t o 
. > 2 > > <p TT Extracted Xylenes ; 0 ”) 
be treated to remove these materials. ee Sree 1 +4 + 
; Reformed raffinates + ni 7 74 64 
The removal of contaminants may be accomplished by eee ieee 60 95 Y 
various means. In reporting on a new Platforming unit rota! poot on7 on > 
for Bell Oil and Gas Company, Ziegenhain*** discussed 
a feature by which catalyst poisoning was overcome. Four 
towers filled with fuller’s earth were described as the TABLE 5—feed Stock Characteristics 
treating equipment. An excellent discussion of clay pre- Mid- 
sat} Ce _ : of 221 i Contl- Ven Penn Gulf 
tre ating has rece ntly be en publishe d. In Houdr orm CRUDE SOURCE nent ezuela Kuwaltt syivania Coast 
ing operations, a “guard case” has been employed to - 
Gravity, °API 4 18.6 4.0 74 4H 
protect the plant reactors from contaminants. This guard BP i 365 252 40) ‘ 202 
. ; : 10 Percent 7 27 4 4 20 
case is a small reactor containing platinum catalyst which WO Percent , 106 0 0) WW 
. 90 Percent H »s is 4 
removes sulfur compounds (as H,S), removes lead and EP 73 4S ’ rv 
Naphthenes, Vol. Percent 43.2 43.0 4 7.7 *; 
copper salts, and also hydrogenates any olefins present \comeniatan Vek. tanamed 79 29 9 143 ; ah 
. am Paraffins, Vol. Percent 18.8 ‘3.8 65 KH 0 
in the feed. Sulfur, Wt. Percent 0.021 0.082 0.08 0.072 oo 
. , Octanes, Research 
Since some of these materials are active catalyst poisons Clear 16.5 51.0 0.6 3.4 4 
3mi, TEI 61.0 73.0 12.5 65.5 







even when present in very low concentrations, the precise 








TABLE 4——Comparison of Reforming Processes 








USING MOLYBDENUM CATALYSTS 





USING PLATINUM CATALYSTS USING OTHER CATALYSTS 










Occasionally 























Regenerative*™* 
Catlorming 
Atlantic 
| Refining Co.) | Cyclically 
Fluid Houdriferm- Regenerative*** 
Hydroforming ing-Houdry Ultratorm Thermofor 
(M. W. Kellogg Process Corp ing-Std. O:1} | Catalytic 
Co Process of Co. (Ind Relorming 
Fixed-Bed (Ease Res. & Hyper- Non Esso Res. Eng Sinclass TCR Cycloverson 
| Hydroterming | Eng. Co Forming Regenerative Sevaforming Baker Seceny Phillips lselorming 
Thermal M. W. Kellogg, (Std. Oil Co. Union Ol Platforming Secony-Mobil Kellogg Mobil Oil Petroleum Std. Oi Co 
PROCESS Reforming Ce.) Ind Co. of Cal.) vor Oil Co Process Co Co Ind 
CATALYST | None Pellets Powder Pellets Pellets Pellets Pellets Heads Pelleta 
Bed Type Fixed Fluidized Moving Fixed Fixed Fined Moving Fined 
Chem. Compn 10% MoOs 10% MaOs Cobalt Pt + Halogen 0.5% Pt CreOa+ Clay 
on AlgOs on AlgO Molybdaté + AlgOs on AlgOs* on AlgOn Alga 
Catalyst Life 9-12 mos 0.1 Lb./Bbl 20-100 bis. /Lb. 40-2008 ble /LA 6 Mos 
Catalyst Cost, $/Lb 0.89 0.585 1.30 11.00 Initial Chg; 4.00 Replacement 0.20 




















REACTION Temp., °} 950-1050 1000 890-940 870 850-960 000-950 000-950 050 


1000 150-1000 i 
Pressure, psi 250-1000 150 200 400 200-700 400-400 200-500 100-200 vb 10-20 
Space Velocity, 

W/W/ir 046 03-10 1.0 1-4 1-4 1-5 0-7 0-20 

Contact Time, See 10-20 15 
Recycle Gas/Feed Ratio None ito &/1 5/1 to 8/1 ; » 0/1 4/1 te O/1 None ® 
Recire. Rate, Ft®/Bbl 2000-6000 4000-4000 1600 P None 
Recire. Gas. © He 70 0-70 65 a0.05 WO) 


Catalyst/Oil Ratio 05-10 005 










REGENERATION TYPE None Cyclic Separate Separate None Occasional ( ( 
Regen, Temp., °F 1100 1100 050 050 1050 
Regen. Press., psi 170 200 415 2h) 00** 

Regen. Gas Comp 1.5% Os in P.G A 2° Os in F.G Os in F.G.** Ai ww ¥% Os j 
Time Between Regens 2-12 Hrs Continuous Contunuous Years 2-5 Mos 7.5 Boi/L Conti ye earn 4% lirs 













* Except Catforming: Pt. on 8i02.AleOs ** Except Catforming: Dilute Air + Steam at Atmos. Press 


*** Approximate figures for each type of process. Not necessarily pertinent to any one specific process 











September, 1955—Petrroteum REFINER 233 





TABLE 6—Changes in Hydrocarbon Composition Effected by 
Catalytic Reforming* 


VOLUME PERCENT 
COMPONENT 


| Before Reforming 


After Reforming 
Aromatics 10 

Naphthenes 40 

lsoparatfine 25 
n-Parafline 25 


* Anon,* 





determination of impurities is vital, Since the presence of 
even trace quantities of nitrogen compounds in feed 
stocks can seriously reduce the activity of platinum cata- 
lysts, workers at Sun Oil Company have developed a 
technique for determination of total nitrogen in reformer 
Simi- 


have published a 


charge stock as described by King and Faulconer."* 
larly, workers at Ethyl Corporation®’® 
method for the determination of trace quantities of lead 
in gasolines and naphthas. 

Sulfur content of feeds to molybdenum catalyst proc- 
esses may be quite high but feeds to platinum catalyst 
processes must be well below 0.1 percent sulfur, Pretreat- 


ment of reformer feeds with by-product hydrogen 1s 


discussed further under the section on “By-Product Hy 
drogen.” See also the section on “Behavior of Sulfur 
The effect of sulfur 
on platinum catalyst life has been discussed by Meerbott 


et al.?'* 


Compounds” on this general topi 


The question of catalyst tolerance to water varies with 
specific reforming catalysts. However, as discussed under 
“Platinum Catalysts,” water addition to Platformer feed 
may be used to decrease hydrocracking in a controllable 
manner 

There have been claims made that some platinum 
catalyst compositions are resistant to arsenic but operating 
experience has given considerable evidence of a very low 
tolerance for arsenic in feed stocks to such processes 

Lead contamination of charge stocks to platinum cata 
lyst must be held to a bare minimum. 


Hydrocarbon Chemistry 
Che reactions involved in the hydroforming of naphthas 
have been discussed by Greensfelder, Archibald ‘and Ful- 
ler’ 


and by Herington and Rideal.'”’ 

he general classes of reactions which are involved in 
hydroforming are reviewed by McGrath and Hill.2"* The 
relative extent to which these various reactions occur Is 
a function of operating conditions, feed stock, and con- 
dition of catalyst. 

1, Dehydrogenation of C, and C, naphthenes to aro- 
matics as typified by these reactions 


TABLE 7——Summary of Reaction Rates for n-Heptane Hydroforming 
Over Platinum™ (r,— initial rate of conversion; ro— Fr: f+ fs). 


G. MOLES/G. CAT/HR. 


Aromatiza- 

Dehydro- tion 
appear- Hydro- Isomeri- cycliza- 

Temp. Pressure ance cracking zation tion 

°F psig. 0 ri r rs 
925 500 ¥ 0.10 0.16 
925 350 0.08 0.15 
925 | 200 0.05 0.13 
875 500 | ] | 0.05 0.12 
875 200 16 | 0.04 0.09 


nC Dis- 
MCH DMCP’'S 





2. Dehydrocyclization of paraffins and olefins to aro- 


matics 


CH CoH 
atts 
cH” i 
| + 


CHs(CHy) gCH, —> | 


CH 


ea 


}. Hydrocracking producing saturated hydrocarbons 
‘uta + H: > CH. + rn C,H 


4. Isomerization of paraffins to branched-chain prod- 
ucts 


5. Desulfurization, as shown by the following reaction 
of ethylthiophene 
CoH. 
1c——— 


HC CH 


‘ 


Ss 

Ihese are essentially the reactions which take place in 
fluid hydroforming as well as in platinum reforming. One 
representation of the changes effected by these reactions 
is given in ‘Table 6 

Haensel and Grote have presented data showing that 
dehydrogenation is a faster reaction than isomerization 
and that isomerization in turn is faster than hydrocrach 
ing Rate data for the various hydroforming reactions ar¢ 


Keith, Gring 


given in ‘Table 7 as published by Hettinger 
and Teter.’"* 

The reforming ol pure compounds over commercial 
catalysts gives valuable indications of performance, as 
discussed by Heinemann, Schall and Stevenson and 
offers a good means of testing catalyst activity for certain 
reactions. The conclusions drawn from pure compound 
studies are, of course, not entirely applicable to the com- 
plex mixtures in commercial feed stocks, In the latter 
case, the various types of hydrocarbons compete for the 
active sites on the catalyst 

seyler, Stevenson and Shuman'* dis lose that the pre 
dominant reactions which occur in catalytic reforming 
over the Houdriforming catalyst) are reaction velocity 
controlled at the conditions used This simplifies the ce - 
sign of commercial plants from pilot plant data, accord 


ing to these authors. Other data indicates dehydrogena- 
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FIGURE 2—Pressure effect on MCH conversion 


tion to be diffusion-controlled, however 


Dehydrogenation of Naphthenes——-Dehydrogenation of 
naphthenes to aromatics is a highly endothermic reaction 
and a very rapid one, The reaction results in some volu 
metric shrinkage because the aromatic product is mort 
dense than the parent naphthene and because of the 
decrease in weight due to the loss of six hydrogen atoms 


If pure methylcyclohexane were converted entirely t 


toluene in a reforming operation, an 83.3 percent volume 
yield would be obtained and the octan¢ number increas 
would be 50 units, as pointed out by Kastens and Suther 
land.'* 

Haensel and Berge: state that the heat of reaction 
in the conversion ol naphthenes to aromatics 18s en 
dothermic to the extent of about 1000 Btu per pound 
ol naphthenes converted 

Equilibrium data for the dehydrogenation of cyclo 
hexane to benzene have been presented by Fowle, sent, 
Ciapetta, Pitts and Leum,'®’ as well as by Draeger, Gwin 
Leeseman, and Morrow." The equilibrium constant, Kp 
for the reaction 


CoHe (cyclohexane > C,H, + 3H 


Kp pCeH 


10° at 950 I 
has been: discussed by Kirkbride He points out that 
this expression indicates that the pressure of hydroger. 
has a powerful influence on the mole ratio of benzene to 
cyclohexane in the product 

Figure 2 shows the effect of operating pressure on 
equilibrium in the dehydroge nation of methylcyclohexane 
to toluene and Figure 3 shows the effect of added hydro 
gen on this Same reaction 

The dehydrogenation of methyl yclopentan over a 
chromia alumina catalyst ha been discussed bs Heine 
mann ind benzene production over the Catforming 
catalyst has been described by Conner, ¢ ipetta Leum 
and Fowk 

It is pointed out by Kirkbride that the conversion of 
naphthe nes to aromati improves octane rating only fo 
the higher-boiling naphthens Thus, methyleyclopentans 
ind cyclohexane have F-1! blending values of 107 and 


110, respectively, whereas benzene has an | blending 


value of 99. so a loss of blending number octane actuall 
occurs in benzene formation. However, the conversion of 


dimethylcyclohexane to xvlene increase the blending 
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FIGURE 3—Hydrogen effect on MCH conversion 





octane number from 68 to 145. Thus prelractionation ol 


catalytic reformer feed should be carried out to give a 
maximum amount of those materials most susceptible t 


octane unproven nt 


Dehydrocyclization of Paraffins—-Dehydrocyclizatior 
reactions in Platforming have been discussed by Donald 
son, Pasik and Haense] heir studies were made on a 
hydrogenated Fischer lropsch naphtha consisting pri 
marily of n-paraffins. Their results indicate that aromatic 
production by dehydrocyclization of paraffins proceeds 
readily and is favored by higher temperatures, lowe 
pressures, and lower space velocities, Figure 4 shows a 
comparison ol toluene formation from methylcyclohexane 
and from normal heptane, showing the lower conversion 
to toluene obtained with the paratliny leed a compared 
to the naphthenic feed. Figure 5 shows the relative ef 
fects of various metals and metal oxides in promotiny 
the dehydrocyclization of normal heptane to aromatic 
plu naphthene 

Dehydrocyclization reaction Involve i ubstant 
volumetric loss due to both density change and produc 
tion of hydrogen, Further, as pointed out by Grot 
Haensel and Sterba the extent to which dehydrocycl 


vation proceed in once-through operation is limited by 


the fact that, as aromatic concentrations increase. the 
rate of additional dehydrocyclization drasticall re 
duced 

Hettinger, Keith, Gring and Teter yoint out that 
the contribution of dehydrocyclization to over-all hydre 
iorming reaction may be considerable or insignificant 
depending on both oper iting condition ind catal { 


employed 


Hydrocracking—-Hydrocracking effects in general ar 
the opposite ol those associated with dehyvdrovenation of 
naphthenes to aromatics, Hydrocracking results in a de 
Crease n densit ind it absorb i part ol the hydrovet 
liberated in the dehydrogenation reactior A] hydro 
Cracking exothermiu ar pro aif ome ot the he | ol 
reaction required tor dehydrogena n. Hydrocracki 

oO tem to crease the i] pre ire thie oline 
product and the extent of tl reactor be balar 

th that of other reformu reactior rder t 














FIGURE 4—MCH conversion compared with Heptane conversion 


FIGURE 5—Dehydrocyclization activity of catalysts 


product volatility spec ihcations 

Hydrocracking consists of more than one type of re- 
action A carbonium ion type has been discussed by 
Greensfelder, Vogue and Good''’ and by Haensel and 
Donaldson,’** A demethylation type of hydrocracking 
has been described by Haensel and Ipatieff.'* 

Work on pure compounds, as reported by Haensel and 
Donaldson’** has shown that n-heptane splits preferen 
tially near the center of the molecule during a Platform- 
ing operation. Similarly, the hydrocracking of n-heptane 
and n-octane in the presence of the Catforming catalyst 
gives a minimum amount of methane and ethane and a 
maximum yield of propane and butane from heptane 
and of propane, butane, and pentane from octane, as 


discussed by Fowle, Bent Ciapetta, Pitts, and Leum.' 

Hettinger, Keith, Gring and Teter’®* point out that in 
going from a ©, equilibrium mixture to a C,., equilib 
rium mixture (by hydrocracking, for example), there is 
an octane improvement of 14-15 units and an acé ompany 
ing volume loss of some 8-10 percent 

Detailed consideration has been given to the reactions 
which occur in hydrocracking by Heinemann, Hattman. 
and Schall'™ in the course of a discussion of the Houdri- 
forming of products from the hydrocracking reactions 


Data on the hydrocracking of a number of pure com- 


pounds over nickel on silica-alumina catalysts are pre- 
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sented. Hydrocracking of paraffins increased with molec- 
ular weight and there was much more tendency to crack 
isoparaffins than normal paraffins, but the low-molecular 
weight isoparaffins were more stable than high-mole« ular 
weight isoparaffins. Some aromatics and naphthenes are 
formed in the hydrocracking of paraffins and operating 
temperature is critical in determining the aromatic to 
naphthene ratio. In the hydrocracking of naphthenes 
ring splitting to give paraffins and dehydrogenating to 
give aromatics were the predominant conversion reac- 
tions; gas yields were very high. Olefins are apparently 
degraded rapidly and much dry gas is formed in hydro- 
cracking this class of compounds. Hydrocracking of 
polycyclic aromatics apparently occurs by partial hydro- 
genation with subsequent splitting of the saturated ring 
or rings; some of the side chains thus created are split 


off to give low molecular weight paraffins 


Isomerization—In isomerization in the presence of re 
forming catalysts, not only are alkyleyclopentanes iso- 
merized to alkyleyclohexanes but paraffin hydrocarbons 


are isomerized to almost every possible isomer 


Of the three reactions to which paraffin hydrocarbons 
are subjected in catalytic reforming (isomerization, hy 
drocracking, and dehydrocyclization isomerization is 
the most rapid. However, isomerization is useful only at 
moderate octane levels because the equilibrium product 
of the reaction contains substantial quantities of low 


octane paraffins, as discussed by Frost by Living 


ston'®® and by Rossini The isomerization of n-pentan 
over a catalyst composed of molybdic oxide on alumina 
gave about 50 percent isopentane at mole ratios of hy 
drogen to hydrocarbons greater than three to one, as 


reported by Clark, Matuszak, Carter and Cromeans.' 


Figure 6, adapted from an article by Hettinger, Keith, 


FIGURE 6—R.O.N. of paraffin isomer mixture 
Grring and ‘Teter shows the Research octane number! 
of the various molecular weight paraffin isomers at equi 
librium at 900 F. This figure shows that isomerization of 
C, to © 


octane requireme nts 


paraffins alone could never meet present-day 


Che isomerization of alkyleyclopentanes to cyclohex 
anes 1s important in order to produce the desired aro 


matics in the product because about 50 percent of the 


naphthenes in most naphthas are cyclopentanes as 
described by Forziati, Willingham, Mair and Rossini 

Equilibrium data for the isomerization of methylcyclo- 
pentane to cyclohexane have been presented by Fowl 
sent, Ciapetta, Pitts and Leum These data are shown 
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graphically in Figure 7 
the 


Che equilibrium constant 


reaction 











C.H cyclohexane C.H methylcyclopentane 


P methylcyclopentane . 
Kp P cyclohexane 12 at 950 I 
has been given by Kirkbride 
Heinemann, Schall, and Stevenson’ state that the 
dehydroisomerization of alkylcyclopentanes to aromatics 
is a relatively slow reaction and that the yields approach 
equilibrium as the space rate declines, Since the dehy- 
drogenation of naphthenes to aromatics is very rapid, 
the isomerization of alkylcyclopentanes to cyclohexanes 
must be the slow, rate-governing step in the over-all 
dehydroisomerization process 
As pointed out by Heinemann, Mills, Hattman and 


Kirsch,’ 


naphthenes to convert 


methylcyclopentane is the most difficult of the 


Behavior of Sulfur Compounds 


Whereas the sulfur content of a naphtha may only be 
reduced by 15 percent by thermal reforming, it may be 
reduced by 97 percent by Platforming, 
discussed by Haensel and Sterba.'* 


for example, as 


Sulfur removal in reforming has also been discussed by 
Kalichevsky and Peters 


the relationship of reforming severity to sulfur content of 


These authors present data on 


the reformate indicating that sulfur content may drop 
from 0.04 at a 90 octane 
nil at a 100 octane level 


F-] plus C4 number to almost 

The effect of sulfur compounds on the functioning of 
Houdriforming catalysts has been reported by Heinemann 
Shalit and Briggs.’ 

In catalytic hydro-reforming, desulfurization is ac 
complished by what might be considered a form olf hydro 
cracking, since cleavage usually occurs between the sulfur 
and the carbon. 

When considering sulfur removal in catalytic reform 
ing operations, one approaches a sort of “twilight zone” 
between operations which are conducted basically fo 
reforming and those which are conducted basically for 
desulfurization. Thus, as discussed by Zahnstecher and 
Petrarca, Autofining (Anglo-Iranian Oil Company 
one such in-between process which produces enough hy 
drogen for desulfurization by reforming the naphthenes 
in the feed to aromatics as described by Porter In 
contrast to the Autofining type of operation, desulfuriza 
tion using outside hydrogen may be employed, as typified 
by Hydrofining, Hydrodesulfurization, and Unifininy 
Autofining and for the cla 


viven by Zahn 


( omparative economics for 
of processes using added hydrogen are 


stecher and Petrarca 


Platreating, a development of Universal Oil Products 
Company, described by Anon,° is a process for treating 
Platformate prior to Udex extraction when unsaturates 
may be present and interfere with the Udex operation 
In catalytic reforming over platinum catalysts in the 
presence of an excess of recycled hydrogen, the sulfur in 
organic sulfur compounds is generally converted to hy 
drogen sulfide. It may be desirable to scrub the recycle 
hydrogen with a chemical absorbent such as diethanola 
mine to prevent the buildup of hydrogen sulfide in the 
hydrogen stream. When the 


circulating feed sulfur con 
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FIGURE 7 


Isomerization and dehydrogenation equilibria 


tent is high enough, sulfur must be removed by teed 
pretreatment 

With molybdenum catalysts, the 
act with the molybdic oxide in the presence of hydrogen 


ulfice 


tolerated with molybdenum catalyst ince 


' 
ullur compounds re 


to give molybdenum Higher sulfur content feeds 


can thus be 


the sulfur is periodically removed from the molybdenum 


during regeneration. In fluid hydroforming, the sulfur 
leaves the regenerator as SO... In fixed-bed hvydroformine 
some leaves the unit as SO, during regeneration and some 
leaves the unit as H,S during the hydrogen purge period 


following regeneration 


The Varga effect has to do with the improvement 
in catalytic dehydrogenation by the presence of a small 
amount of sulfur in the feed stock b irtue of improved 
hydroforming catalyst regeneration \ Shell patent b 
Bannerot®’’ sets forth addition of a small quantity of re 
ducible sulfur to the feed stocl hile also removing H.S 
from the recycle ga Proce period was lengthened \ 
patent by Voorhees Claims sulfur removal from a hydro 
carbon stock by passape ol the toch with a naphthene 


over a carbon catalyst Dehydrogenation of the naph 


} 


thene furnishes the hydrogen for desulfurization 


Catalyti vapor phase desulfurization in the presence 
of clay or bauxite has been described by Amero and 


Wood by and b M iurtin and Carl 


son.*’* Such treatment removed mere aptan 


Brooner and ( on! 
almost Coon 
pletely and up to 60 percent of the total sulfur in most 
straight-run gasolines, Such process involve only low 
operating and investment costs and result in a small 
volume los At best, however, desulfurization will raise 
the leaded octane number of the gasoline no more than 
6 or 7 points his increase is a con equence ol improved 
le ad susce ptibility due to the removal of deleteriou ullug 
compounds, By increasing time and temperature of such 
clay treatment some molecular rearrangement or r 


forming of the naphtha may be accomplished and addi 


——- 











TABLE 8—Some Basic Relationships in Catalytic Reforming 


Effect of Effect of 
REACTION Reaction Heat High High 
INVOLVED Rate Effect Pressure Temps. 
Quite Exo Aids 
thermic 





Hydrocracking Slowest 


Isomerization ot Paral Kapid 
fins to iso-paraffins 


Mildly 
“xothern 
Cyclization Slow Mildly 


Exotherm 


Mildly Exo 
| thermic (76 
Btu. per lb 
naphthenes 


converted 


Naphthene Kapid 
lsomerization 


Naphthene 
dehydrogenation 


Quite Endo Hinders 
thermic (1000 

Stu. per ib 

naphthenes 

converted | 


Effect of 
High Space 
Velocities 


Effect on 

Effect on Product 
Hydrogen Vapor 

Production Pressure 


Effect on 
Product 
Density 


Effect on 
Octane 
Number 


Effect on 
Volume 
Yield 


Absorbs H, I reas cre Decrease Increase 





tional octane improvement realized, as described by Hel- 


mers and Brooner.’*’ Such an operation causes a rapid 
loss in catalyst activity, however, and regeneration equip- 


ment must be provided, 
Effects of Catalysts—The 

catalytic reforming are to a considerable extent a func- 

tion of 


reactions which occur in 


the specific catalyst employed, Thus, in the 


presence of cobalt molybdate; organic sulfur, nitrogen, 
and oxygen compounds are converted to saturated hy- 


drocarbons and inorganic by-products 


These are in addition to the dehydrogenation of naph- 
thenes, the dehydrocyclization of paraffins to aromatics, 
and the hydrogenation of olefins, according to 


Kirkbride!** 


leveloped for Houdriforming are very selective for: 


jerg, 


states that the dual functional catalysts 


1. Dehydrogenation of C, naphthen $ 
2. Dehydroisomerization of alkyleyclopentanes 
2 


}. Isomerization of normal and slightly-branched par- 
affins into highly-branched paraffins 


Data are presented on two variations of the Houdriform 
ing catalyst-—-one which has only a dehydrogenation 
function and one which has both dehydrogenation and 
isomerization functions 

I'he halogen incorporated in some platinum catalysts 
has a specific directing effect on hydrocarbon reactions 


Thus, 


accelerated by the halogen in Platforming catalyst 


hydrocracking and isomerization are selectively 

lable 8 summarizes some of the relationships between 
the various reactions in catalytic reforming, the operat 
ing conditions employed, and the characteristics of th 
produc ts obtained 


Process Variables 
Ihe major process variables in Platforming (which ar 
generally applicable to the variety of fixed-bed catalytic 
reforming reactions conducted under hydrogen pressure 
have been outlined by Haense! as | Lemperature 
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2) Pressure. Space vi locity and Hydrove 
cycle rate. 

To these variables must be added that of catalyst-to 
naphtha ratio in the case of moving-bed or fluidized-bed 
processes. In the case of fixed-bed processes, as pointed 
out by Smoley and Bowles, the variable corrosponding 
to catalyst-to-naphtha ratio is time on-stream per cycl 
Thus, a reduction in on-stream time per cycle has the 
same effect on a fixed-bed unit as an increase in catalyst 
to-oil ratio on a continuous catalytic unit. Either one 
increases the reforming effect as a result of higher averag 
catalyst activity with less carbon deposit per unit of cata 
lyst used. 

An increase in temperature gives rise to an increase 
in both the aromatization and hydrocracking reactions 
soth of these reactions contribute materially to increased 
octane number, It should be emphasized here that cata 
lytic reforming is primarily a catalytic reaction with few 
undesired thermal reactions 

Low pressure operation favors aromatization and di 
creases hydrocracking. Operation at 900 psi causes about 
twice as much hydrocracking as does operation at 500 
psi, according to Haensel.’** Thus, by simply lowering 
operating pressure, Platforming can be made to produce 
a highly aromatic, low-volatility gasoline and a lot of 
hydrogen. Alternatively, high pressure operation will pro- 
duce a more volatile product with lower aromatic content 
and less concurrent hydrogen production, The uppe! 
limit on operating pressure is set by increasing thermal 
reactions which adversely affect the yield-octane relation 
ship. The lower limit on operating pressure is set by the 
minimum amount of hydrocracking desired but mainly by 
the possibility of carbonizing the catalyst due to insuf- 
ficient hydrogen pressure 


Kirkbride 


of an East Texas naphtha which illustrates the effect of 


cites equilibrium data for the reforming 
pressure, At the same mole ratio of hydrogen to oil (4: | 
operation above 300 psi caused the equilibrium amount of 
benzene to fall off rapidly while cy¢ lohexane and ( clo 
pentanes increase at the same time. On the other hand 
the equilibrium concentration of toluene remains high 
even al high pressures 
Forrester, Conn, and Malloy 


Variation in pressure on catalvti 


delineate the effects of 


platinum) reformin 


These authors point out that lower pressures give highe 


gasoline yields higher octane products from a given 


naphtha charge, better yields of hydrogen. Lowe1 pres- 


sures do. howeve! contribute to coking 
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rapid catalyst deactivation, necessitating an efficient and 
economic catalyst regeneration scheme 

Low space velocities favor hydrocracking since it is a 
relatively slow reaction. On the other hand, low space 
velocities have little effect on dehydrogenation of naph- 
thenes to aromatics since that reaction is relatively rapid 

As pointed out by McGrath,*** there is a thermal re- 
forming effect prior to introduction of the charge to the 
McGrath calls this the 
factor” and it assumes increased importance as reforming 


catalyst bed “soaking volume 


becomes more severe Reforming severity 1s most com- 
monly controlled by changing temperature and/or charge 
rate according to Heinemann, Schall, and Stevenson.’ 


Catalysts 
The important characteristics of a reforming catalyst 
have been listed by Fowle, Bent, Milner, and Masolo 


gites as follows: 


1. Selectivity—the ability of a catalyst to promote the de- 
sired dehydrogenation and isomerization reactions, while con 
trolling cracking 

2. Stability the maintenance of the desired yield-octane 
relationship over an extended life 

3. Stamina—-the ability to perform satisfactorily 
varied refinery operating conditions 


unde t 


As pointed out by Sa hanen, catalysts may be classi 
fied according to their effects on paraffin hydrocarbons 


as follows 


1. Catalysts which weaken (¢ C and ( 


cause complete 


bonds 
decomposition into carbon, hydrogen, 
methane, These include platinum, nickel and copper 

2. Catalysts which weaken ( ( ind parti ularly (¢ 
bonds and produce a serics ol decomposition ind condensa 
products, Aluminum chloride is the outstanding example 
this class which includes FeCl, and ZnCl 

). Catalysts which weaken ( H bonds and which convert 
paraffins to olefins and hydrogen. Carbon, alumina and 
chromic oxide be long to this class 

+. Catalysts which weaken ( C bonds and form olefins 
and paraffins of a lower number of carbon atoms, These 
materials are not too selective and may catalyze dehydrogena 
tion reactions also, Oxides and sulfides of molybdenum, va 
nadium and 

5. Catalysts which weaken ( C and ¢ H bonds and 
mildly accelerate all cracking reactions Activated clays and 
other adsorptive materials fall in this class 


tungsten are in this class 


lo these might be added a class described by Steine: 


6. Catalyst which dehydrocyclize paraffins to aromatics 
Oxides of the fourth, fifth and sixth subgroups of the Period 
Table are in general the only known materials which effect 
this transformation. Cerium oxide, molybdenum sulfide, ind 
plat num ire specifi exceptions ind do catalyze 


cyclization 


dehydro 


Interestingly, Steines points out that the various 
basic reactions occurring in catalytic reforming all occupy 
essentially the same active catalyst sites 

Askey, Dedman, and Smalling 
ship between activity and surface area for molybdena 


alumina hydrofining catalysts, While 


1 
point out a reiation 


a fresh catalyst may 
have a surface of 140 square meters per gram, no ap- 
pre¢ iable change in activity is noted as long as surface 
area 1s above 80 square meters per gram At 70 square 
meters per gram 
life of 11 months 


corresponding to an average catalyst 
there is a sharp decrease in activity 
below which operation is no longer economic. A size 
density separation technique permits recovery of reusable 
catalyst, as described by Askey, Dedman, and Smalling 


In the 1930's there was much interest in finding a cata- 


lyst which would permit aromatization at temperatures 
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much below those needed for thermal reforming. It was 
reasoned that oxide-type catalysts such as molybdenum 
oxide and chromia which were known to catalyze hydro- 


genations and 


might be effective 


Chromia supported on alumina showed superior results 


dehydrogenations 


at atmospheric pressure for conversion ol heptane to 


toluene. Molybdena on alumina also proved efficient 
The catalyst deactivated quickly due to carbon deposition 
however, and to make the process practical, it was neces 
sary to recycle hydrogen to provide a substantial hydrogen 
As pointed out by McGrath and Hill,*"' 


the first commercial trials of the 


partial pressure 
molybedena-alumina 
Catalyst life 


investigation 


catalyst were very disappointing however 


was less than three months. Subsequent 
showed that this rapid deterioration was due to the pre 
ence of a few tenths of one percent ol sodium in the 
alumina support Improved preparation techniques have 
resulted in lowered sodium content and have extended 
catalyst life to 9 to 12 months. Now, commercial life may 


be well in excess of a year 


Molybdenum-Base Catalysts 
by Danzige 


It has been pointed out 
that the activity and selectivity of molyb 
denum catalysts can often be ionificantly improved by 


| 


changes in one or more of the followine variabl | 


Molybdenum compound used 2) Oxidation stat ; 
Promoter ) 


Method of manufacture 


Support } ( oOmpo ion and fh 


Danziger wor on to point out 


that molybdenum oxide is the compound that ha re 


ceived most attention as a reforming catalyst 
As regards oxidation state molybdenum hvydroform 


ing catalysts are alternately oxidized and reduced in 


operation a described by Gaylor [he reactions are 
MoQ H > Mo) HO 
Mo) > >» Mol) 


with Reaction | occurring during the hydrogen purge 


period just prior to each reaction period and with Re 
action (2 
Ihe kinetics of the reaction MoO I > MoD 
H.O as carried out in a fluidized bed have been studied 
by Dunoyer.* The act 


was determined a 


occurring dauring regeneration 


vation enereg for this reaction 
1B kcal pel mole 

The virtues of cyclic hydroven treatment of molybdena 
alumina catalysts are explained by Munday and Nichol 
son.*** As outlined by Hartley," the hydrogen purge in 
hydroforming is conducted at atmospheric pressure to 
aid in water removal from the catalyst since water lowe 
catalyst activits 

Lhe support material used in molybdenum-base hydro 
forming catalysts 1s 
Steinel has 


critical in effective catalyst Thu 
hown that molybdena and chromia 

inactive by themselve but are active and stable when 
supported on alumina, More recently, Clark, Matuszal 


Carter and Cromean have shown that both mo 


hbdena 
and alumina are inactive in pentane isomerization but 
that the use of 10 2£U percent molybdena on alumina 
small additions of silica, wa quite ellective 


ol m ilybace na on ¢ harcoal vere also quite inactive 


ing that the alumina is n in inert upport but p 


an active part in catalysis, presumably through supply 


the acid conditions for carbonium-ion t tion 


py 





Griffith'** 


hexane decomposition over a molybdena catalyst. As re- 


reports the effects of various promoters on 


gards catalyst composition, the addition of cobalt has 
been found particularly effective in aiding desulfurization 
reactions. 

The effect of molybdenum concentration on the heat 
stability of molybdena-alumina catalysts has been dis- 
cussed by Russell and Stokes.*°’ 

The inclusion of calcium oxide in a conventional mo- 
lybdena-alumina hydroforming catalyst such that the 
mole ratio of calcium to molybdenum is approximately 
1:1, has been suggested by Welty and Holder The 
unique features of this particular catalyst composition 
are that the molybdenum does not undergo oxidation 
and reduction. This reduces requirements for regenera- 
tion air appreciably 

An alumina base reforming catalyst containing silica 
and zine oxide in addition to molybdena has been pat- 
ented by Davidson.”* 

The incorporation of up to 3 percent magnesium oxide 
in a molybdena-alumina hydroforming catalyst has been 
specified in a patent by Oblad and Heinemann.*” 

A reforming catalyst composition consisting of 70 per- 
cent SiO,, 0.5 to 2.0 percent MoQ, and the balanc« 
1000 psi 
hydroforming operation in a patent by Oblad, Milliken, 


alumina has ben proposed for a high-pressure 


and Heinemann 

The method of manufacture of molybdenum catalysts 
are important, since, as pointed out by Danziger,’’ manu- 
facturing techniques affect physical characteristics of the 


‘ 
surface area, (2 


catalyst such as (1 particle size, (3 


pore size, and (4) crystal structure, which are, in turn, 
important in determining catalyst and selectivity. Am 
monium molybdate is generally used as the starting point; 
acid precipitation gives molybdic oxide in active form 
Coprecipitation gives both supported and mixed cata- 
lysts. However, supported oxide catalysts can also be 
made by impregnating the carrier with ammonium mo 
lybdate and then heating to 400-500 C 

Nahin and Huffman*** have reported the results of 
electron microscope studies on molybdenum-base reform- 
ing catalysts. Their data indicate that the active states 
of molybdena-alumina and _ cobalt-molybdena-alumina 
are associated with micro-crystals ranging from 50 to 200 
Angstrom units in diameter. They further found that 
activity decreases progressively with crystal growth 


The chemical and physical properties of alumina- 
molybdena hydroforming catalysts have been discussed in 
detail by Webb, Smith, Ehrhardt 
pregnated and precipitated catalysts are given by these 


authors as well as by Saewebarth 


Comparisons of im- 


and it is concluded 
that coprecipitated molybdena-alumina catalysts are su- 
perior with regard to activity, coke formation, and sta- 
bility as compared to catalysts made by impregnating an 
alumina support with molybdenum 

Ciapetta and Plank’ 
for the preparation of molybdenum catalysts 


have recently reviewed methods 


lron, nickel, or cobalt molybdate constitute effective 


reforming catalyst compositions, according to a patent 


“8 


by Rowan 


The preparation of an impregnated cobalt molybdate 
catalyst has been described by Hendricks 


Cobalt molybdate is the composition employed by 
Union Oil Company of California in the Hyperforming 


240 


process. It is stated that this catalyst combines excellent 
activity with heat stability and abrasion resistance. The 
cobalt molybdate catalyst has been employed by Union 
for the desulfurization of high-sulfur stocks as described 
by Berg, Bradley, Stirton, Fairfield, Leffert and Bal- 
lard.*® 


Platinum Catalysts—Platinum has long been known 
as a catalyst for the hydrogenation of olefins and the 
dehydrogenation of naphthenes as discussed by Zelin- 
sky,*?? Fowle, Bent, Ciapetta, Pitts and 


have discussed the evolution of the present-day 


for example 
Leum! 
platinum reforming catalysts. These authors go on to 
state that the Catforming catalyst, which they developed, 
started with the discovery of a good isomerization and 
dehydrogenating agent and proceeded with its modifi- 
cation to suit the needs of a reforming catalyst. The 
original catalyst was platinum supported on fresh syn- 
thetic silica-alumina cracking catalyst. Research showed 
that decreasing the surface area of the silica-alumina 
catalyst by a steam deactivation treatment gave a modi- 
fied catalyst which was still effective in isomerization but 
which no longer caused undesirable cracking reactions, 
as described by Ciapetta.” 

Although most Platforming patents specify halogen 
content, a platinum-alumina catalyst which may or may 


A plat- 


inum or palladium catalyst containing at least one other 


not contain halogen is described by Haensel.' 


metal oxide is specified by Haensel and Gerald.’ 

Water decreases the hydrocracking activity of a plat- 
inum-halogen-alumina catalyst according to Berger and 
Haensel,**:** On the other hand, halogen compounds tend 
to increase hydrocracking activity, according to Cox.** Ad 
dition of water or halogen may thus be used to control the 
balance among the various reactions promoted by the 
Platforming catalyst 

The process of catalyst manufacture comprising combi 
nation of 0.1 to 8.0 percent halogen with alumina, com 


positing platinum sulfide with this, and then oxidizing to 


give an alumina-platinum oxysulfide-halogen catalyst is 
outlined by Haensel.'* 

The manufacture of alumina spheres as supports for 
Hoekstra 


Various specific techniques for depositing the platinum on 


platinum catalysts has been outlined by 


an alumina base have been detailed by Riblett, Burton 
and Le Francois,**' by Heard and Den Herder,'*® by 
Guyer, Thorn, and Arundale,'*? and by Kearby 

Although Platforming catalyst was 
not recommended by 


regeneration ol 
Haensel,'**'*° a method of re- 
generation was described by him'*’ which employed heat- 
ing to 600-800 F. in the presence of air or oxygen- 
containing gas 

A platinum or palladium catalyst supported on an 
alumina-boria support containing 1-15 percent of B,O 
may be used in fixed-bed, fluidized-bed or a suspensoid- 
type process according to Haensel and Gerald 

An amino compound or basic ammonium salt may be 
used to insure even distribution of platinum over a sup- 
port material according to Haensel.'**:' 


The relationship between catalyst pellet size and ac- 
tivity for Platforming catalysts is discussed by Haensel, 
as well as by Hettinger, et al.’®* 


The recovery ol platinum from platinum-on-alumina 
reforming catalyst and the reimpregnation of the carrie: 


is desc ribed by Appell 
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The technique of acid-washing a noble metal-oxide 
catalyst with acid to remove metallic contaminants is out- 
lined by Appell.*® Neither the noble metal nor the oxide 
are attacked, and the purified mass is washed and calcined 
for re-use. 

The reactivation of a platinum-on-alumina catalyst in 
situ by burning with gas containing a controlled amount 
of oxygen is described by Blatz and Brandon.*! Combus- 
tion at 700-1100 F. with oxygen controlled at 2 to 6 per- 
cent so the platinum is not oxidized is specified for an 
initial stage, followed by a second stage wherein oxygen 
content is increased so that the catalyst is made ready for 
re-use without reduction 


Chromia-Alumina Catalysts—The effect of repeated 
use and regeneration on a chromia-alumina catalyst has 
been discussed by Hughes, Stine and Darling.'’® These 
same authors discuss the utility of a pre-hydration treat- 
ment for lessening the possibility of poisoning of chromia- 
alumina catalysts by sulfur and of deactivation of such 
catalysts by calcination. Archibald and Greensfelder* 
have discussed carbon formation on chromia-alumina 
catalysts and have also presented data on the yield de- 
crease in the dehydrogenation of cyclohexane after re- 
peated regenerations. Both Hughes, Stine and Darling'’® 
and Archibald and Greensfelder** have presented data 
on the effects of hydrogen atmospheres in naphtha re- 
forming reactions over chromia-alumina catalysts. Han- 
son and Harrison'*® have presented data on the rate of 
fouling of chromia-alumina catalyst by coke deposition 
(in butane dehydrogenation 


Patents on preparation of chromia-alumina reforming 
catalysts include those by Hunter and Kimberlin'™’ and 
by Smith.**’ The addition of fluoride to chromia-alumina 
catalysts to impart isomerization activity is suggested by 
Lang and Gutzeit.’”° 

The incorporation of 1-30 percent Sb,O, and 0.1 to 
5.0 percent of an oxide of Ga, Cd, Th, Zr, or Ir in a 
chromia-alumina reforming catalyst is covered by 
Strecker and Stine.?”* 


Other Catalyst Compositions—-A number of other 
chemical compositions have been suggested for reform- 


ing catalysts, as outlined by Gaylor.'’® 


Thus, activated carbon has been suggested for the 
catalytic reforming of naphthas by Adams and Kimber- 
lin.’ A fixed-bed operation was visualized and regenera- 
tion with steam was contemplated 

An activated carbon catalyst containing 1-10 percent 
of an alkali metal compound has been specified for 
naphtha reforming by Sanford and Friedman.*"* 

Molybdena-magnesia and chromia-magnesia reforming 
catalysts may be prepared by a technique described by 
Kimberlin.'** 

A nickel-silica-alumina catalyst containing 98 percent 
Si0,, | percent Al,O,, and | percent Ni constitutes an 
effective hydroforming catalyst which can be regen- 
erated, according to Kennedy 

A chromia-beryllia-alumina hydroforming catalyst has 
been patented by Clark.”* 

Shiffler and Claussen 
alumina reforming catalyst which is operated in the 


have patented a vanadia- 


presence of a sulfur-containing compound so that the 
ratio V/S ranges from 14 to 2 


An alumina-thoria-zinc oxide catalyst has been 
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patented by Friedman An iron oxide-chromium oxide 
aromatization catalyst composition is described by Lang, 
Stover, and Gutzeit.’"' A catalyst for reforming which 
contains chromium, carbon, nitrogen and oxygen can be 
prepared by the decomposition of an alkali metal chromi 
cyanide, as described by Drake and Smith." 
Catalyst-Testing Techniques—On 
of the reforming catalyst problem is the 


inportant aspect 
testing and 
evaluating of reforming catalysts. While test methods for 
determining the activity of cracking catalysts may not be 
entirely worked out to the satisfaction of al] concerned, a 
number ol good methods have been developed as re 
viewed by Ivey and Veltman,'’® In testing reforming 
catalysts, on the other hand, almost nothing has been 
published on catalyst testing techniques. The important 
answers wanted in the testing of reforming catalysts are 
1) catalyst activity, (2) catalyst selectivity, and (3) cata 
lyst life. Some of the well known fixed-bed activity tests 
have been applied to reforming catalysts with some minor 
modifications, including provision for addition of hydro 
gen with the charge. Analysis of the liquid products from 
bench-scale activity tests indicates catalyst selectivity 
Some work has been done on life tests but catalyst re 
generation has been found difficult to duplicate in the 
laboratory 


The Reforming Catalyst Industry The magnitude of 
the reforming catalyst industry was estimated by Ray 

in 1948 to be 1800 tons having a value of $3.2 million 
his was in contrast to 38,000 tons of cracking catalysts 
having a value of $10 million, Of course, in 1948, this 
figure represented only fixed-bed molybdenum-base hy 


droforming catalysts. The use of molybdenum has grown 





TABLE 9-——Status of the Reforming Catalyst industry——1955 
Estimated 


PROCESS Catalyst Producer Lecation 


Molybdenum. Base 
Catalysts 
Hydroforming 
H ydroforming 
H ydroforming 
H ydroforming 
Hyperforming 


Fort Worth ehas Total 


American (yanamuid ( 
Oronite Chemical Co Richmond, Cal 
National Aluminate (or, Chicago 
| Harshaw Chemical (« 
| Harshaw Chemical Co 


molytdenum 
catalyat 

Cleveland, Ol market 

19. 3MM Ibe 

@ omit 
44MM 


(Cleveland, (1 


Platinum-Base 
Catalysts 
Platforming 
Platforming 
Piatforming 


Plattaum 

catalyst 
Universal Polychem Co Me ook, Il for new 
Universal Polychem Co 
Universal-Matthey Producta, Lu 
Catforming Davison Chemical Cory 
Catforming Kali Chemie A.G 
Houdriforming Houdry Process Co 
Houdriforming Chemische Werke Huels 


hreveport, La 
England 25MM ite 
Baltimore @ $11. 00/lb 
Hanover, Germar $27.1 MM 
Paulsboro N j Hers vered 
Reck hinghause platinum 
(rerman catalyet 
U ltraforming American Cyanamid (« Willow Island 58MM Ihe 
W.Va @uwmn 
Sinclaw-Baker Haker & ( Newark, N. J 44MM 
Sovalorming Baker & Co Newark, NJ 
kaso Davieon Chemical Cor; 


onatructiot 


Baltimore 


Other Catalysts 
TOR ooony Motul Oil Co Paulsbor 


Cycloversion 





to the point where, in 1954, reforming catalysts consti 
tute the largest market for molybdenum chemicals out 
side of the steel industry, according to Danziver and 


Kline 


sumption is growing at a much greater rate than 


Proportionately however, platinum catalyst con 


molybdenum catalyst consumption The present status ol 


the reforming catalyst industry is summarized in ‘Table 9 


||] How To Get Those Top Octanes 





By-Product Hydrogen 

As pointed out by Ciapetta,” large amounts of hy- 
drogen, ranging from 80 to 95 percent purity, are ob- 
tained as by-products of hydrocarbon reforming. Assum- 
ing an average production of 500 cubic feet of hydrogen 
per barrel of straight-run naphtha charged, refineries will 
be producing 500 million cubic feet of hydrogen per day 
by the end of 1955, Uses for this hydrogen are as follows: 


1. To reduce sulfur, nitrogen, and unsaturation in reformer 


charge stocks 


2. To reduce sulfur and mercaptan contents and to improve 


color, storage stability, and combustion characteristics of light 
distillate fuel oil 


4. To reduce sulfur and carbon residue and to improve 
color, odor, and stability of lube oils 
+. In the manufacture of petrochemical ammonia, Accord- 

ing to Ciapetta, 11 percent of the ammonia produced in the 

U. 8, by the end of 1955 will utilize hydrogen from catalytic 

reforming 

An excellent review of the present status of various hy- 
drotreating processes has been presented by Weber.*'” 

The purity of the hydrogen from a particular reforming 
process may affect its possible utilization in other process- 
ing. Thus, as shown in Table 4, the molybdenum catalyst 
processes produce hydrogen of 60-70 percent purity and 
the platinum catalyst processes produce hydrogen of 80- 
95 percent purity. Where dehydrogenation predominates 
in reforming, purer hydrogen will be produced; where 
hydrocracking occurs to a larger extent, the hydrogen will 
contain increasing amounts of light hydrocarbons 

Net hydrogen made is a function of the charge stock 
and of the severity of the reforming operation, and is not 
affected by the recycle hydrogen rate within the unit, Of 
course, the hydrogen recycle rate is of the order of ten 
times the net hydrogen made 

Recycle hydrogen may have to be passed through a 
chemical absorber to prevent excessive buildup of H,S 
where high-sulfur stocks are being charged to a reforming 
unit, Available H,S-absorption processes have been re- 
viewed by Kohl.'** Depending on the tolerance of the re- 
forming catalyst for water, an aqueous H,S scrubber may 
have to be followed by a dehydrating column 

With the widespread adoption of catalytic reforming 
by refiners, it has become increasingly important to de- 
velop means for handling marginal feed stocks, which, 
due to their sulfur, nitrogen, olefin, or metals contents 
would be unsuitable for catalytic reforming over platinum 
catalysts. An obvious solution to this problem of reformer 


feed preparation would seem to be to utilize the excess 


hydrogen available as a reforming by product in a feed 
preparation step, as outlined by Stevenson and Mills 


Processes using outside hydrogen 


possibly reformer ofl 
gas) are available for desulfurization and feed pretreat- 


ment, These include: 


® Hydrofining, licensed by Esso Research and Engineer- 
ing Company, and described by Patterson and Jones.*** A 
similar Standard Oil Company (Indiana) development is 
described by Zimmerschied, Hunt, and Wilson.**° 

® Hydrodesulfurization, licensed by Shell Development 
Company and described by Hoog, Klinkert and 
Schaafsma.” 

@HDS licensed by Gulf Re- 
search & Development Company and described by Mc- 
Afee, Montgomery, Hirsch, Horne and Summers."' 

® Unifining, licensed by Universal Oil Products Com- 
pany and Union Oil Company of California and de- 


hydrodesulfurization 


scribed by Grote, Watkins, Poll, and Hendricks.’*® This is 
the process originally designated Hydrobon by UOP (who 
still retain that name for the catalyst they make for 
Unifining installations 

Some details of processing and comparative economics 
involved in the manufacture of ammonia from various 
hydrogen sources (including reformer gas) have been pre- 
sented by Updegraff and Mayland,*’* by Duff*’ and also 
by Pfeiffer and Sandle1 


Aromatics Recovery 

Since catalytic reforming produces substantial quanti- 
ties of aromatics, and since chemicals manufacture is con- 
stantly increasing its demands for benzene, toluene and 
xylene, aromatics recovery from reformates is of obvious 
importance as discussed by Bramston-Cook.** However, 
petrochemicals manufacture is outside the scope of this 
paper. 

Aromatics separation and recycling of the paraffini 
fraction to some type of reforming operation does consti- 
tute an important adjunct to present-day catalytic re- 
forming operations. 

The principal methods employed for aromatics recovery 
are adsorption followed by fractional desorption (the 
Arosorb process 
Weatherly,’® 


described by 


as described by Davis, Harper and 
solvent extraction (the Udex process) as 
Read*** and sulfur-dioxide extraction as 
the Shell 
Dunn and Liedholm,** and 
distillation as described by Hartley.’* 


described by Marshall,*’* extractive distillation 
process) as described by 
azeotropi Con- 
ventional distillation cannot be employed because boiling 
point of aromatics and non-aromatics coincide 

Aside from aromatics recovery from the main reformat 
stream, an additional source of aromatics is the heavy by 
product which is separated from the reformate from cer- 
tain processes and which contains a large proportion of 
alkylnaphthalenes, As discussed by Anon,’ condensation 
of these aromatics with formaldehyde gives high yields of 
a resin which has shown excellent results in linseed- and 


tung-oil varnishes 


Thermal Reforming 


As pointed out by Murphree,” most refiners have used 


thermal reforming for octane improvement of heavy 
virgin naphthas. Since the octane numbers of light (C, 
to 200 F.) virgin naphthas are about 65-70 and since 
heavy (200-400 F.) naphthas run about 30-50 octan 
most attention has been given to this heavier fraction 
Thermal reforming is principally concerned with a 
cracking reaction to produce olefinic compounds of lower 
molecular weight. Above octane number levels of 90 cleat 
95 with 2cce TEL 


when one attempts to improve octanes through thermal 


. very high yield losses are encountered 


reforming. This large production of C, and C, olefins at 
high severities makes it necessary to complement thermal 
reforming with catalytic polymerization in order to im- 
prove yields and reduce the vapor pressure of the gasoline 
product 


A flow diagram of a typical commercial thermal re- 
forming plant is shown in Figure 8 

lhermal reforming has been discussed by Sachanen 
Operating temperatures are 930 to 1040 F. and operating 
pressures are 250 to 1000 psi The most widely used re- 
forming temperature is 1000 F., and the reaction time at 
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FIGURE 8—Thermal reforming 


that temperature is 10-20 seconds 
thermal reform 
1930's 


As discussed by Haensel and Sterba, 
ing was a well-established process in the early 
Features of plants in use at the time have been described 
by Egloff and Nelson,” and by Le Roi 
and Ferguson,’** and those plants do not differ materially 


from thermal reforming units in use today 


by Goldtrap, 


The feed to thermal reforming units may be prefrac- 


tionated to remove the higher octane number light ends, 
before reforming the heavy ends of the naphtha. As the 
octane number of the final blended product increases, this 
prefractionation becomes less economical and it becomes 
more economical to reform the entire naphtha as dis 
cussed by Egloff, Nelson and Zimmerman.* 

The octane number improvement resulting from 
thermal reforming may be predicted by techniques de 
scribed by Feuchter,®® by Gary and Adams,'”’ by Tighe, 
by Turner and Le Roi,**? and by Anon.® 

The production of olefins from thermal reforming as 
feed stocks for alkylation and polymerization processes 
has been discussed by Egloff.*®° Data on the yield-octane 
relationship obtained by catalytic polymerization of the 
propenes and butenes from thermal reforming have been 
presented by Mase and Turner.*’* Data are presented for 
each ot two naphthas at various reforming severities 

In thermal reforming, coke formation is not a problem 
and a high conversion-pe! pass can be obtained without 
coke formation. Further, the octane number of the prod- 
uct gasolines are greater in a high-conversion, once 
through process, so recycle operation 1s rarely used in 


thermal reforming 


Yields of thermally-reformed gasolines vary from 70 
to 90 percent when producing a 70-octane product a 
cording to Sachanen The average balance of products 
in thermal reforming operations is given by Sachanen as 
follows: 
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Reformed gasoline ui; 18 percent 


residuum, 7 percent 


Polyforming 


The rmal reforming of low octane number naphtha 
can be carned out in the prese nee ol ole finic @wases as de 


Waener,”’” by Ruthruffl Masch 


witz.?" The reforming reactions are accompanied by 


scribed by and by 


thermal polymerization of the olefinic gases, The tem 
perature of this polymerization-reforming operation is 


the same as that for thermal reforming, 1000 |] but the 


pressure is higher, ranging from 500 to 3000 psi 

A spec if proc Css whi h is a commere ial appli ation ol 
this type ol operation Polyforming a described by 
Ostergaard and Smoley,’*’ by Bowk, Ostergaard and 
Smoley by Hirsch, Ostergaard and Offutt by Offutt 
Ostergaard, Fogle, and Beuther, and by Goldtrap and 
Jones.''® A variation of Polyforming is the gas reversion 
treams are 


process In Polyforming, the gas and naphtha 


converted concurrently and in gas reversion the naphtha 
is introduced after the gas stream has been ubjec ted to a 
partial conversion 

The yield-octane limitations for thi type of processing 
are about the same as lor thermal relorming and poly 
merization carried out in two separate steps, A flow dia 
gram of the Polyforming process is shown in Figure 9 
An interesting Polyforming variation which has been 


serg et al.*’ on a laboratory scale is catalytx 


explored by 


Polyforming 


Catalytic Reforming 


Catalytic reforming is the fastest growing of all refiner 
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FIGURE 9—Naphtha Polyforming 


processes today. Figure 10 shows the chronology of the 
development of the various catalytic reforming processes 
and Table 10 shows the growth in catalytic reforming 
capacity over the years. Table 11 shows the number, lo- 
cation, and capacities of the catalytic reforming units 
installed and under construction today 

Figure 11 shows the yield-octane number relationships 
which can be expected from some of the various types of 


catalytic reforming processes 


With Moly Catalysts—Fixed-Bed Hydroforming 
Fixed-bed hydroforming was the first catalytic naphtha- 
upgrading process to be applied commercially, as de- 
scribed by Smith and Moore.*** The first unit was built 
in 1939 and eight additional plants were built during 
World War II for production of toluene. One of these 
plants alone produced more than half of the toluene used 
for TNT manufacture in that 
Hughes,'** 

The place of the hydroforming process in postwar re- 
fining was discussed by Anon.* The cycle-timer and inter- 
connected 


war, according to 


control system of a fixed-bed hydroforming 
unit were discussed by Anon,’ 

Hartley'* the commercial synthesis of 
toluene by hydroforming as well as toluene recovery by 
azeotropic distillation, Detailed data are presented on 
the fixed-bed hydroforming unit at the Oleum, Calif., 


refinery of Union Oil Company of California. Operation 


has discussed 





TABLE 10—The Growth in U. $. Catalytic Reforming Capacity 
-_— - 
|M Bbls/Day 


YEAR M Bbis/Day 
1954 
1055 


1960 (Eat 

















FIGURE 10—Chronology of the development of catalytic reforming 
processes. 


of a fixed-bed hydroformer in an Argentine refinery 1s 
Swift, Stiles, Howard Parnpoll.*” A 
presentation of data on fixed-bed hydroforming and a 
comparison with thermal reforming has been made, by 
McGrath and Hill.**° Constructional details of a fixed- 
bed hydroformer have been published by Hill, Vincent, 
and Fyverett.’®® Details of 


discussed by and 


internal insulation for vessels 
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TABLE 11——Summary of World-Wide Catalytic Reforming Installations (Built and Building) 


COMPANY COMPANY 


Quaker State Ol & 


Lecation Location 


Capacity Capacity, 
Company Location bpd bpd 


Fixed-bed molybdenum 





Heudrforming 


hydroforming: 

American Oi! Co 

Pure Oil Co 

Std. Oil Co. of Calif 

Std. Oil Co. (Ind.) 

Texas (« 

TOTAL CAPACITY 

5 Units 


Fluid Hydrotorming: 
Arabian Amer. Oil Co 


Cities Service Oil Co 

Cities Service Oil Co. 
Creole Petr. Corp 
Raso A.G 

Esso Petr. Co 

Kaso Std. Oil Co 
Pan-Am Southern 

Std. Oil Co. (Ind 
Stonic Industria Petre 
hfera 

Toa Nenryo Kogyo Co 


Ad 
TOTAL CAPACITY 
11 Unites 


Hyperforming: 
Calstate Ref. Co 


Platiorming 
Atlas Processing Co 
Aurora Gasoline Co 
Aurora Gasoline Co 
Aurora Gasoline Co 
Bell Oil & Gas Corp 
Bitumen Oil & Ref, 
Lid 
British Petroleum Co 
British Petroleum Co 
British Petrcleum Co 
British Petroleum Co 
‘alifornia Oil Co 
anadian Oil Ref., Ltd 
‘entury Refining Co 
E.P.5.A 
hamplin Refining Co 
lark Refining Co 
‘ol-Tex Refining Co. 
ontinents! Oil Co 
‘oaden Petr. Corp 
Danaho Ref. Co 
D. P. Benzin und Petr 
GMBH 
Eastern States Petr. Co 
Elk Refining Co 
Famariss Oi) & Ref. Co 
Pamariss Oi) & Ref. Co 
Frontier Ref. Co 
Gelsenberg Benzin 
AG 


( 
( 
Cc 
Cc 
Cc 
{ 
C 
{ 


Great Southern Chem 
Co 

Gulf Oil Corp 

Gulf Oil Corp 

Gulf Oil Corp 

Gulf Oil Corp 

Illinois Farm Supply 


o 
Johnson Oil & Ref. Co 
Kendall Refining Co 
Koa Oil Co., Ltd 
Lake Superior Ref. Co 
MeColl-Frontenae Oil 
Co 
MeMurrey Ref. Ce 
MeNutt Oil & Ref. Co 
Mediterranean Ref. Co 
Mid-West Refineries, 
me 
Mitsubishi Oil Co 
Mohawk Petroleum Co 
Naph-Sol Refining Co 
National Oil Refining 
{ oO 
Nippon Petr. Ref. Co 
Onyx Refining Co 
Petroleum Specialties, 
ne 
Phillips Petroleum Co 
Phillips Petroleum Co 
Pontiac Refining Corp 
Premier Oil Ref. Co 


7,500 
5,000 
13,800 
14,000 
9,000 


Texas City, Texas 
Toledo, Ohio 
Richmond, Calif 
Whiting, Ind 
Lockport, Ill 


49,300 


Ras Tanura, Saudi 
Arabia 
East Chicago, Ind 
Lake Charles, La 
Amuay, Venezuela 
Hamburg, Germany 
Fawley, England 
Baton Rouge, La 
Destrehan, La 


Whiting, Ind 


12,500 
13,000 
17,250 
11,000 

7,800 
15,000 
22,000 

2,000 
30,000 
Italy 


Livorno, 8,800 


Wakayama, Japan 4,700 


144,050 


Signal Hill, Calif 1,100 


5,000 
4,500 
1,500 
2,400 
1,800 


Shreveport, La 
Detroit, Mich 
Elsi, Mich 
Muskegon, Mich 
Grandfield, Okla 
Matraville, N.5.W., 
Austr 
Kwinana, Australia 
Kent, England 
Liandarcy, Wales 
Aden, Arabia 
Barber, N. J 
(Corunna, Ontario 
Shallow Water, Kas 
Santa Cruz, Tenerife 
Enid, Okla 
Blue Island, Ill 
Colorado City, Texas 
Ponea City, Okla 
Big Spring, Texas 
Pettus, Texas 


1,500 
6,000 
6,000 
6,000 
12,000 
10,000 
4,000 
1,000 
5,500 
5,000 
5,500 
1,500 
5,000 
4,500 
1,000 


6,000 
7,000 
1,500 
600 
650 
2,000 


Hamburg, Germany 
Houston 

Falling Rock, W. Va 
Hobbs, N 
Monument, N. M 
Cheyenne, Wyo 


Gelsenkirche, 

Germany 7,500 
4,000 
16,000 
30,000 
10.000 
10,000 


Corpus Christi, Texas 
Philadelphia 

Port Arthur, Texas 
Cinemnati, Ohio 
Toledo, Ohio 


Pana, Il 

Cleveland, Okla 
Bradford, Pa 1,500 
Maifu, capes 1,200 


Superwr, use 1,000 


100 
1,800 


Montreal, Quebec 
Tyler, Texas 
Brickland, N. M 


Sidon, Lebanon 


12,000 
5,000 
650 
65) 


Alma, Mich 

Kawasaki, Japan 
Bakersfield, Calif 
Muskegon, Mich 


2,000 
1,600 
2,500 
1,000 


Liandarcy, Wales 
Kudamateu, Japan 
Abilene, Texas 


6,000 
1,500 
750 


Flat Rock, Mich 
Sweeny, Texas 
Phillips, 

Corpus Christi, Texas 
Fort Worth, Texas 


1,000 
16,000 
16,000 
5,300 
1,000 





Ref. Co 

Quaker State Oil Ref 
to 

Quaker State Oil Ref 


Lo 
R & J Oil & Ref. Co 
Republic Ref. Co 
Rock Island Ref. Corp 
Roosevelt Oil & Ref. Co 
Rothschild Oil Co 
Rothschild Oil Co 
8.G.HLP 
Shell Deutache A.G 
Shell Oil Co 
Shell Oil Co 
Shell Oil Co 
Shell Oil Co 
Shell Oil Co 
Shell Oil Co 
Shell Oil Co 
Shell Refining & Mkt 


to 
Shell Refining & Mkt 
Co 
Showa Oil Co 
Skelly Oil Co 
Skelly Oil Co 
Btd. Oil Co. of Calif 
Std. Oil Co. of Calif 
Std. Oil Co. of Calif 
Std. Oi Co. of Ohio 
Std. Oil Co. of Texas 
Sun Oil Co 
Sunray Oil Co 
Tankage & Transport 
Co 
Taylor Oil & Gas Co 
Taylor Oil & Gas Co 
Te Aas 0 
Texas Co 
Texas 
Texas 
Texas 
Texas Co 
Tidewater Assoc. Oil 
Co 
Trinidad Leaseholds 
Union Oil Co 
Wileox Oil Co 
Continental Oil Co 
TOTAL CAPACIT 


98 Units 


( 
( 
Texas Co 
{ 
( 
( 


Catforming: 


Anderson-Prichard O 
Corp 

Anglo-Amer. Explora 
tion, Lid 

Atlantic Refining Co 

Atlantic Refining Co. 

British-American Oi 
Co 

Britwsh-American Oi) 

o 

Canal Refining Co 

Chinese Petroleum Co 

Douglas Oil Co 

DX-Sunray Oil Co 

Gladewater Refining Co 

Greek Government 
Refinery 

Husky Oi) & Refining 


, Le 

y Oil & Refining 
Lid 

y Oi) & Refining 

, Ltd 


A 
Italia 8.p.A 
Koppartrans Oljeak 
tieboleg 
Malco Refineries, I ne 
MeBride Oil & Gas 
Corp 
Neste Oy 
North 
leum Corp 
Union Oil Co. of Calif 
United Refining Co. 


Williston Basin Ref. Co, 
TOTAL CAPACITY 


25 Units 


American Petro 


St. Marys, W. Va 
Farmers Valley, Pa 


Emlenton, Pa 
Princeton, Ind 
Texas City, Texas 
Indianapolis, Ind 
Mt. Pleasant, Mich 
Santa Fe Springs 
Santa Fe Springs 
Martigues, France 
Hamburg, Germany 
Houston 

Houston 

Wood River, Ill 
Martinez, Calif 
Wood River, Ill 

M ilmington, Calif 
Anacortes, Wash 


Shell Haven, England 


Stanlow, England 
Kawasaki, Japan 
Longview, Texas 
FE) Dorado, Kan 
El Segundo, Calif 
Fl Segundo, Calif 
Richmond, Calif 
Lima, Ohio 

El Paso, Texas 
Toledo, Ohio 
Dunean, Okla 


Antwerp, Belgium 
Port lsahe exas 
Corpus Christi, Texas 
Amarillo, Texas 
Paso 
Port Arthur, Texas 
Lawrenceville, Ill 
Lockport, Ill 
Weatville, N. J 
Wilmington, Calif 


Avon, Calif 
Port Credit 
Oleum, Calif 
Bristow, Okla 
Weatlake, La 


Ont 


Cyril, Okla 


Hartell, Alberta 
Philadelphia, Pa 
Port Arthur, Texas 


Calgary, Alberta 


Montreal, Quebec 
Church Point, La 
Kaohsiung, Formosa 
Bakersfield, Calif 
Tulsa 

Gladewater, Texas 


Athens, Greece 

Cody, Wyo 

Ft. Williams, Ontario 

Moose Jaw 
katchewan 


Valmadrera, Italy 
Cremona, Italy 


Sas 


Gothenburg, Sweder 
Prewitt, N. M 


Texas 


Finland 


La Blanca 
Helmnk 


Corpus Christi, Texas 
Cut Bank, Montana 
Warren, Pa 
Williston, N.D 


900 
1,500 


900 
70 
5,000 
1,500 
2,000 
1,200 
6,000 
5,500 
600 
12,000 
16,000 
4,500 
4,500 
16,000 
4,000 
4,000 


6,000 


7,000 
1.750 
2,000 
7,500 
11,000 
20,000 
20,000 
12,000 
4,300 
15,000 
5,000 


650 
4,000 
5,000 
5,000 
4,000 

20,000 
12,000 
11,000 
12,000 
10,000 


10,000 
2,000 
15,000 
1,600 
5,600 


500,750 





Ashland Oil & Ref, ( 

Commonwealth Ref 
or 

Crown Central Petr 

Cort 

Gewerkachalt Erdol 
Raffinerse 

Ohw Chl Co 

Petrocarbon Chem. C« 

Sun Ui Co 

Sun (hi Co 

Sun Ohi Co. 

Western States Ref 
Ce 


X-I 


Refineries 


TOTAL CAPACITY 
11 Units 


Esso Platinum 


Seovatorming 


Carter Chi Co 
aso Standard 
Imperial Oil Co 
Imperial Oil Co 
POTAL ( 
4 Unite 


Lid 
Lid 
APACITY 


Employing 
Sinclair-Baker RD-150 
catalyst 
General Petr. Corp 
General Petr. Corp 
General Petr. Cory 
Magnolia Petr. Co 
Socony-Mobil Oil Co 
Socony-Mobhil Oil Co 
Socony-Mobil Ol Co 
Mobil Oil Co 
y-Mohil Oil Co 
ocony-Motil Oil Co 
ere Motbal Onl ¢ 
one Mobil Oil Co 
Socony-Mobil Oil 
TOTAL ¢ 
(13 Units 


Socor 


\tralorming 
America Oil Co 
American Onl (« 
Canadian Petrofina 
Derby Refining (« 
Great Northern Oi 
Corp 
Humble Oil & Ref, C« 
Humble Oil & Ref, ( 
Leonard Refining ( 
Pan-Am Southern 
Pure Oi! Co 
Std. (hi Co 
Sid, Chi Co 
Red. Ol Ce 
td. Oil Co 
Bid. (hi Coe 
Utah Oi Ce 
POTAL ¢ 


16 Unit 


Ind 
Ind 
Ind 
Ind 


Ohw 


Sunclaw. Baker 


Pure Onl Co 
Richfield Oil Co 
inclair Ref. Cx 
Sinclair Ref. Co 
lair Ref. (x 


TOTAL CAPACITY 


TOR 


General Petroleum Co 
Magnoha Petroleum ( « 
( 


POTAL 


2 Unite 


Cycloversson 


( 


Anderson-Prichard Onl 


clair Ref, ( 
“~ulhweatern A 
Ref. Co 
Wisconsin Ol} Ref. ¢ 


POTAL CAPACITY 
Units 


iRAND Te 


ITAL ¢ 


APACITY 


0 


APACITY 


APACITY 


Pasadena 


Emaland, Germany 
Robinson, 1) 

Irving, Texas 
Mareus Hook, Pa 
Mareus Hook, Pa 


Sarnia, Ontario 


No. Salt Lake City, 


65,000 


2,500 
Oo 
27.000 
15,000 


Billings, Mont 
Haltumore 
Edmonton, Alberta 
Parthia, Unterio 


22,500 


Ferndale, Wash 
Ferndale, Wash 
Torrance, ( 
Beaumont 
Augusta, Kan 
Augusta, Kan 
Brooklyn, N.Y 
Buffalo, N. Y 
Casper, Wy 
Kast ©) 


bast 
Paulate 
Trent 


Texas City, Texas 
Yorktwon, Va 
Montreal, Quebec 
Wichita, Kas 


Minn 
Texas 
Texas 


t. Paul 
Baytown 
Haytowr 
Alma, Mich 
Kidorado, Ark 
mithe Bluffs 
Casper, Wyo 
Mandan, N. D 
sugar Creek, Mo 
Wood Kiver, Il 
Cleveland, Ohio 
Salt Lake Cit 


Texas 


Utah 


1,000 
17,000 
16,000 
24,000 
16,000 


Ind 


,o 000 


Beaumont 


Arkansas City, Kas 
Jennings, La 
Kalamazoo, Mich 
Chanute 


Wood Kt 


APACITY 
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FIGURE 11—Yield-octane comparison for reforming processes 






























































FIGURE 12—Fixed-bed hydroforming 
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FIGURE 13—Reforming reactor 
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FIGURE 14—Fluid 


and piping in fixed-bed hydroforming units have been 
presented by Darling.” 

The operation of a hydroformer in series with a 
thermal reforming unit has been suggested by Welty.*”' 
The addition of from 0.001 to 0.2 percent oxygen 
to the hydrogen recycle stream in reforming over a 
molybdena-alumina catalyst has been suggested by Beck- 
berger and Woerner.*’** The operation of fixed-bed 
hydroforming units with primary emphasis on wartime 
aromatics production has been discussed by Weber*** and 
by Marshall.*’* A flow diagram of a typical commercial 
fixed-bed hydroforming unit is shown in Figure 12. 

The operation of an adiabatic pilot hydroformer has 
been described and comparison of operating data from 
this unit with data from a commercial hydroformer has 
been presented by Berg, Fawcett, and Dhondt.*° Con- 
structional details of a fixed-bed hydroforming pilot plant 
have also been presented by Yule and Bennett.**° 

The necessity for providing alternate sets of reactors 
to permit reforming in one while another is being re- 
generated, and the complicated valving and timing 
system, require about 60 percent more capital investment 
than either polyforming or thermal reforming plus poly- 
merization, according to Kastens and Sutherland.'*? 

A fixed-bed reforming process employing hydrogen re- 
cycle and a molybdena-alumina catalyst developed by 
Standard Oil Company of California is quite similar to 
other fixed-bed hydroforming processes. This process was 
first developed for the production of toluene and has 
also been successfully applied to the manufacture of high- 
octane gasoline. The process is described by Saegebarth?"* 
and incorporates some unique features in reactor design 
as described by Burton, Chiswell, Claussen, Huey and 
Senger." As described by Burton et al.* and as illus- 
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hydroforming. 


trated in Figure 13, each reactor contains a number of 
catalyst beds. Feed enters at the center of the periphery 
of the reactor, travels both up and down in an annular 
space, and enters the top of each bed from openings in 
this annular space. Reaction products exit from the bot- 
tom of each bed into a central duct. 

In hydroforming, as in thermal reforming, the princi- 
pal by-product is a light gas. In hydroforming, however, 
the by-product gas is mostly saturated and cannot be 
polymerized. A heavy hydropolymer is also produced, as 
already described under the section on Aromatics Re- 
covery.” 

With Moly Catalysts—Fluid Hydroforming—The 
basic hydroforming catalyst and process just described 
has been successfully combined with the fluidized solids 
technique to yield the fluid hydroforming process. As 
shown in the basic flow diagram in Figure 14, the heavy 
naphtha charge first picks up heat from the reaction 
products in a heat exchanger, then enters a fired heater, 
from which it is delivered directly into the reactor as a 
superheated vapor. Vapors leave overhead from the re- 
actor and are condensed. A portion of the uncondensed 
gas is reheated in the fired heater, providing much of the 
heat of reaction. This gas also provides the hydrogen 
atmosphere in which the catalytic hydroforming reaction 
occurs, 

Since the hydroforming reaction is an endothermic re- 
action in which large quantities of heat must be supplied 
over a narrow temperature range for optimum process 
efficiency, it is ideally suited to fluidized solids operation 
In the fixed-bed reactor, the entrance temperature is 
higher than the desired temperature, and the exit tem- 
perature is lower. 

As discussed by Anon," a study of fixed-bed hydro- 


PETROLEUM REFINER—V ol. 34, | 





VENT 


INTERNAL 
INSULATION OVERFLOW 


SPENT CATALYST 
STANDPIPE > 


REACTOR VAPOR —_—- 
OUTLET 


CYCLONE 


INTERNAL INSULATION 


| 
| SPENT CATALYST RISER 
| 








PLUG VALVE 


NAPHTHA FEED 
INLET GRID 


REGENERATED RECYCLE GAS 
CATALYST INLET INLET 
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forming operations revealed that optimum yield-octan 
relationships were given by 

1. Minimum contact time in the furnace and reactor 
void volume in order to decrease thermal pre-cracking 

2. Maximum possible catalyst activity to minimize the 
temperatures required in the reactor 

3. Isothermal reaction conditions which improve yields 
over those produced in adiabatic operations. 

In a fluidized bed, where the entire bed is within 5 I 
of the exit temperature, the average bed temperature is 
lower than in the fixed-bed reactor and yet is sufficient 
to produce the same or a higher yield of high-octane 
product. Because of this excellent temperature control 
there is considerably less over-reforming and under-re 
forming and considerably more selectivity in the condi- 
tions required to achieve the optimum yield of the dé 
sired product. 

According to Foster Wheeler Corporation,"’ the 
molybdena-alumina gel fluid hydroforming catalyst has a 
specific surface of about 100 square meters per gram. In 
a 10,000-barrel-per-day unit, this is equivalent to 10,000 
square miles of catalytic surface in the reactor bed. 

By the same token that the excellent heat-transfer 
characteristic of the fluidized solids technique is of ad- 
vantage in reaction, so is it very useful in regeneration 
High heat-transfer rates in the regenerator make possibl 
efficient production of substantial quantities of high 
pressure steam in a waste-heat boiler and also permits 
precise control of the temperature during the carbon 
burning operation. Some of the variations on the basi 
fluid hydroforming technique made by various process 
development groups have been made to take maximum 
advantage of the efficient heat-transfer possible in this 
process, Catalyst regeneration in fluid hydroforming is 
accomplished by the same general method as in catalytic 
cracking—through direct combustion of the coke deposit 
with undiluted air. However, the regenerator is less than 








10 percent of the size of a regenerator for a catalytic 





cracking unit of the same feed capacity because of 
FIGURE 16—Regenerator 1) lower carbon yield, (2) higher operating 
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FIGURE 17—Hyperforming 





and, (3) faster burning rate of carbon on the hydroform- 
ne catalyst 

As described by McGrath,?"* a 3-bpd fluid hydro 
forming pilot plant was operated to permit quantitative 
evaluation of the fluid hydroforming technique as com 
pared to the then-known thermal reforming and fixed 
bed hydroforming process. A reactor about 45 feet long 
and 3 inches in diameter was employed. The reactor 
effluent was passed through porous stainless steel filters 
ind thence to condensers and a separator. At intervals 
a portion of the spent, carbonized catalyst was with- 
drawn and replaced with regenerated catalyst. A third 
vessel, identical to the pilot plant reactor and regen 
erator, was used for the storage of regenerated catalyst 
Experience with this type of pilot plant indicated the 
following advantages over fixed-bed hydroforming: 

|. Lower investment and operating costs 

2. Steady-state operation without the necessity of a 
shutdown for catalyst removal 

3. Longer catalyst life due to better temperature con- 
trol during regeneration 

+. Elimination of the complicated time-cycle control 

>. Elimination of multiple reactors and avoidance of 
having to design a reactor for both reaction and ré 
generation 

6. Isothermal reaction which is superior from a selec- 
tivity standpoint. 

7. Simpler, easier and cheaper regeneration 

8%. More efficient catalyst utilization due to elimination 
of the channeling sometimes encountered in fixed-bed 
operation 

Other data on fluid hydroforming and an economic 
comparison between fluid hydroforming and _therrnal 
reforming plus polymerization have been presented by 
Shepardson, Tyson, and Voorhies.*** Investment, utility 
and catalyst costs for fixed-bed and fluid-bed hydroform 


ing have been compared by Weber 


The first commercial fluid hydroformine unit was 














FIGURE 18—Hyperflow transfer system 


that at the Destrehan, La., refinery of Pan-Am Southern 


Corporation This unit was built in 1952 and went on 


stream in June, 


1953. This first 2000-bpd unit was di 


scribed by Seebold. Bertetti. Snuggs. and Bock and by 


Anon The mechanical design of this unit has been de 


scribed in more 


detail by Harane'** and the flow scheme 
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FIGURE 19—Non-regenerative platinum reforming 
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FIGURE 20—Regenerative platinum reforming (blocked-out operation). 
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FIGURE 21—-Regenerative platinum reforming (swing-reactor operation). 

















of this plant is shown in Figure 14. A section of the associated with The M. W. Kellogg Company, there are 
reactor-stripper vessel is shown in Figure 15 and a sec- two types designated as Model I and Model II by Esso 
tion of the regenerator vessel is shown in Figure 16 Research and Engineering Company. Mode] I is similar 
Actual operating experience with the Destrehan unit to the side-by-side design employed in the Destrehan 
has been reported by Ferrell, ‘Tusson and Parker.” unit described above. Model II, however, represents a 
The Destrehan unit was the original fluid hydroforme: radical design departure, as outlined by Tyson, Gor- 
design developed by The M. W. Kellogg Company and nowski and Nicholson*®® and by Anon.'* A second solid 
employed side-by-side arrangement of reactor and re- a relatively coarse, dense, inert solid—is circulated in the 
generator. A modified Kellogg design is the Orthoform- system in addition to the catalyst, and specifically for im- 
ing process which applies the stacked single-vessel design proved heat transfer between regenerator and reactor 
of the Orthoflow catalytic cracking unit to the hydro- Lower investment and operating costs are claimed for 
forming process. The Orthoforming arrangement has the new design. No commercial Model II units have yet 
been described by Richards**? and by Richards and been built, however, 


and this process variation is still 
Tarnpoll.”* 


undergoing pilot-plant development 
In addition to the fluid hydroformer designs primarily A number of patents have recently been issued on 
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specific flow configurations and arrangements of equip- 
ment in fluid hydroforming. These include patents by 
Hardy et al,’* by Rex.** by Blanding,®® by Hem- 


minger,’** by Hemminger and Taff,'®® by Weikart,*'* and 


by MacLaren.*" 
With Moly Catalysts—Hyperforming 
a development of Union Oil Company of California, uses 


Hyperforming 


a molybdenum catalyst—but uses cobalt molybdate 
rather than molybdena-alumina. Also, it is the only one 
of the molybdenum catalyst processes to use a moving 
pelleted bed. Further, the moving solids are conveyed by 
a unique solids-« onveying tec hnique known as Hyperflow 
The Hyperforming process was first disclosed by 
serg Further process details have been published by 
serg.”* Details of the first commercial Hyperformer, 
an 1100-bpd unit at Signal Hill, Calif., have been pre- 
sented by Berg.** A flow diagram is shown in Figure 17 
The Hyperflow technique for solids movement has 


1° and is illustrated in Figure 18 


been detailed by Anon' 
With Platinum Catalysts 


platinum catalysts fall into three general classes 


Reforming processes using 


] Non-regenerative processes Figure 19 shows the flow 
scheme for this type of process 
2. Processes which can regenerate the catalyst if re- 
generation is made necessary by an operating upset. This 
type usually takes the form shown in Figure 21 
3. Processes which employ cyclic regeneration to main 


tain catalyst activity. These may be of the blocked-out 


type where the entire reactor train is alternately engaged 


in reaction or regeneration. Alternatively, a swing reactor 
may be used so that one reactor is being regenerated 
while the others are all on stream. These two types are 
shown in Figures 20 and 21, respectively 

With Platinum Catalysts 
forming process was announced by Nelson 
Oil Products Company in March, 1949 


purpose was to improve straight-run or natural gasoline 


Platforming—The Plat 
‘of Universal 
Its designated 


and the success of the process was In part attributed to 
Viadimir Haensel 
conceived the original idea and directed subsequent ri 
features of l large ON gain 


low volumetric loss (3 


the use of platinum as a catalyst. Dr 


search. The desirable 
2 moderate plant and operat 


ing costs were claimed. It is a_ fixed-bed, platinum 
catalyst process and its distinguishing feature is that it 
employs a non-regenerative catalyst as illustrated in the 
flow scheme in Figure 19. The composition of the Plat 
forming catalyst has been disclosed by Haensel , It 
essentially 


consists of 0.01 to 1.0 percent platinum 


alumina, and combined halogen (0.1 to 8.0 percent of 
fluorine or chlorine based on alumina 

Platforming was the first of the platinum-catalyst r 
forming processes to be put in commercial operation. The 
first unit was that at Old Dutch Refining 
Muskegon, Mich., and it went on stream in October 
1949. as described by Anon 


feed is taken from storage. 


Company in 


The straight-run naphtha 
passed in heat exchange with 
the reactor products and fed to a prefractionator \ 
center cut of 175-375 F. boiling range is taken as feed to 
the Platformer. The light overhead is removed because 
it would not be materially improved by Platforming, and 
water is removed at the reflux drum. The hea bottoms 
are removed because of any contaminants the might 
contain and because larg amounts of heavy material in 
the feed (caused by crude still upsets, for example 
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FIGURE 22—Prediction of reforming conversion 


would cause excessive coking and might require a shut 


down of the Platforminge unit Lhese bottom ul 


marketed as Diese] fuel or light distillate fuel 

Phe 175-5375 cut is heated to 500 F, by heat exchang 
with reactor effluent and is then pumped to the coil of a 
fired heater. The stock leaving the heater at 900-950 | 


joins the recycle gas stream, which is at about that same 


temperature, and enter the first of three reactors 


Ihe reactors are all cylindrical in shape with conical 


bottoms and are ceramic lined to maintain the carbon 


steel walls at relativel 


low temperature © alloy con 
struction will not be necessary \ tee] cone surrounded 
by wire mesh is located at the bottom of the reactor and 
this assembly in turn supports a graded bed of alumina 
balls, graduated from one inch in diameter at the bottom 
Lhe pelleted catalyst | 


to ¥%-inch in diameter at the top 


then charged and a layer « one-incl ilumina ball 


finally urmounts the catal t bed to lin distmbutior 
of the downward-flowing charge vapor 
endothermu 


AY tu ally 


reatest in the first reactor at 


Since the over-all Platforming reaction 
if ld } hetwe 
] l nece al to ada wut we'y en reactor 


the heat requirement 1 


decrease progr e} until the third reactor operat 


at very nei isothermal condition Inat pr il installa 
tion, a sinele end-fired vith iding center 
wall pro ice the nece il intermediate heating between 


the first and second Te ‘ r ad third reacto 


Ihe product ‘ am from the third reactor } pa 
through al eric 1 ‘ iV’ ' (tn te! 
ra epara unconde 
hyd the hala 
ydrocarbon no netharmne 
throug! compre 
vhence the fe | it “HM 
product trom the 
of conventional d 
Modification 
Platforming unit to permit 


iromatk rathes 


operation 
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FIGURE 23—Combinations of reforming with other processing 


se] and Berger.'® 

The various reactions over the Platforming catalyst 
have also been described by Haensel and Donaldson.'”* 

Performance figures on the Old Dutch Platforming 
unit have been presented by Haensel and Sterba.'*’ They 
indicate that 45 barrels of charge were processed per 
pound of catalyst in one run and 42.3 barrels of charge 
per pound were processed in a second run, Actual cata- 
lyst costs for this operation were about 9 cents per barrel 
of feed, The results of three years of commercial Plat- 
forming have been reported by Weinert, Sterba, Haensel 
and Grote 

Ihe design and construction of the Platformer at 
Eastern States Petroleum Company in Houston have 
been described by Martin 


The instrumentation of the Platforming unit at Mid- 
west Refineries in Alma, Mich., has been described in 


detail by Anon.' 


he product from Platforming, designated as Platfor- 
mate, is claimed to have several unique features, as 
pointed out by Bland" and by Bogen and Haensel 

1. It is olefin-free (in contrast to thermally or catalytic- 
ally crac ked gasolines 

2. It is composed primarily of isoparaffins and aro- 
matics, with only a small amount of normal paraffins. 
90-95 percent of the 


sulfur in the charge is removed in Platforming 


4, It is unusually low in sulfur 
These features of composition are claimed to offer 
material advantages in product behavior: 

|. Improved stability as compared to cracked gasolines 

due to absence of olefins 

2. Good lead susceptibility and utilization (due to low 
sulfur content and low olefin content). 

5. High octane rating (because of high aromatic and 


isoparaffin contents ) 


G4 


_adaptations of the basic 


+. Road octane number usually above Research octane 
number 

The combination of Platforming with selective solvent 
extraction of the gasoline product and recycle of the 
resulting low-octane, highly-paraffinic raffinate results 
in the Rexforming process, announced in March, 1955 
The process has been described by Grote, Haensel and 


Sterba. 


combinations of reforming with aromatics separation and 


'* The Rexforming porcess is one of the possible 


further reforming illustrated in Figure 23 


In the Rexforming process, the reformate having an 


F-1 octane number of 75 to 85 clear and containing 35- 
15 percent aromatics passes to a stabilizer column (es- 
sentially a debutanizer) as in the conventional Platform- 
ing process. Then, however, the stabilized product goes 
to a selective solvent extraction unit 

As discussed by Weber, the glycol solvent used in 
the extraction unit of the Rexforming process is similar 
to that used in the Udex process. It is designed, how- 
ever, to be less selective and it absorbs in the extract not 
only most of the aromatics but also the lower-boiling 
paraffins which have good octane numbers. The Rex- 
formate may contain 60-65 percent aromatics 

The raffinate from the extraction unit contains the 


higher-boiling, less-soluble paraffinic components. This 
becomes the recycle stock which combines with the fresh 
feed to the reactors, The extraction process need not be 
extremely effective since any aromatics left in the recycl 


stock are not discarded, but are returned to the reactors 


Recycle operation in the Rexforming process permits 


operation at temperatures perhaps 50 F. below those 
used in a once-through Platforming operation, and at 
higher space velocities. Since these milder conditions 
degrade less charging stock, higher over-all yields ar 
possible. A balance is struck in Rexforming between de- 
hydrocyclization and hydrocracking, and excessive coke 


and gas formation are avoided 


The paraffinic recycle stream may amount to as much 
as 50 percent of the charge and generally amounts to 20 
to 40 percent of fresh feed, This material may alternately 
be marketed as jet fuel when recycling is not desired 
When recycling, the higher space velocities at the milde: 
operation conditions will permit the use of the reaction 
section of existing Platforming units for the increased 


charge rate without the provision of additional catalyst 
Aside from the Rexforming variation, a number of 
Platforming process may be 
made as outlined in a series of patents by Haensel,’ 
by Murray and Haensel, and by Haensel and Ger 
hold.' 


and a heavy fraction, In the Murray and Haensel patent 


Thus, naphtha may be fractionated into a light 


the light naphtha is passed over a platinum-halogen- 
alumina catalyst at 50-400 psi and then the heavy frac- 
tion is reformed over the same catalyst at 500 psi, In 
the Haensel and Gerhold patent, the low-boiling fraction 
is reformed at high intensity over a catalyst containing 
more halogen than the second-stage catalyst which is 
used to reform the high-boiling fraction at lower inten- 
sity. In the Haensel patent a charge is first subjected to 
a high pressure hydrocracking step over a platinum- 
halogen-alumina catalyst at a weight hourly space ve- 
WHSYV) of 0.2 to 5.0 


to a lower pressure aromatization step over a platinum- 
alumina catalyst at a high WHSV of 2 to 20 


locity The stock is then passed 
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With Platinum Catalysts—Catforming— The Catform- 
ing process was developed by the Atlantic Refining Com- 
pany, The catalyst consists of a unique combination of 
a hydrogenating agent, platinum, with an acidic silica- 
alumina cracking catalyst. As discussed by Anon,'* thes« 
catalysts possess high activity and selectivity for the 
isomerization of alkanes and cycloalkanes, as well as for 
the hydroisomerization of unsaturated hydrocarbons 

It has been stated by Benedict"* that no feed pretreat- 
ment is required before Catforming to remove water, 
sulfur, nitrogen compounds, or contaminants such as 
arsenic in the amounts normally found in refinery stocks 
However, it should be recognized that there are definite 
upper tolerance limits on all these contaminants 

lhe Catforming process, whose flow diagram is shown 
in Figure 20, differs from Platforming in that regenera- 
tion may be employed. The announcement of the process 
in 1951 was described by Anon.'* 

The main feature which differentiates Catforming from 
Platforming is the catalyst composition, which has been 
described by Ciapetta®® and by Ciapetta and Buck" and 
by Ciapetta and Hunter.®* Operating features which re- 
sult from the use of this specific catalyst include operation 
of the order of 5.0 
production of a recycle gas of very high hydrogen purity 
97-98 percent 


at relatively high space velocities 


, and the ability to undergo regeneration 
Regeneration is practiced as a means of prolonging 
catalyst life and is accomplished by passing a dilute mix- 
ture of air and steam through all the reactors at the 
same time. Regeneration is conducted at approximately 
atmospheric pressure 
Whether 


charge of Catforming catalyst will have to be replaced 


regenerated or not, it is expected that a 


with fresh material (and the platinum recovered) about 
once a year due to metal poisoning and gradual deactiva 
tion over a period of time 

Che ability of the Catforming catalyst to be regenerated 
by an air-steam mixture highlights the fact that water 


sent, Mil 
Masologites point out,'’? that a five-month 


has no harmful effect on the catalyst. Fowl 
ner and 
pilot-plant run was conducted during which water in 
amounts up to | weight percent was injected into the 
reactor feed with no ill effects on catalyst activity or 
product distribution. This resistance to water also make: 
it possible to use a conventional desulfurization process 
on the recycle vas when charging sulfur containing 
stocks. In the event of an upset in the operation of an 
removal, the amines would 


amine scrubber for sulfur 


cause a temporary decline in catalyst activity, which is 
quic kly restored when amines are no longet present im 


the feed 


Sulfur is only a temporary catalyst poison but at feed 
sulfur contents of 0.03 to 0.04 percent sulfur, the de 
pression of catalyst activity becomes serious enough to 
justify corrective action, such as desufurization of the 


recy¢ le vas 


The first commercial Catforming unit was that at the 
McBride Refining Company as described by Faulkner 
Milner and Grebe”*® and by Milner 
after a year’s operation of the McBride unit as well as 
N. M., have 
Regeneration had been suc- 
cessfully carried out at the McBride unit. The Malco unit 


Opn rating results 


a unit at Malco Refineries, Inc. at Prewitt 
been reported by Grane 


had not yet required regeneration and catalyst life had 
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already exceeded 50 barrels of naphtha charge per pound 
of catalyst and no change in catalyst activity had been 
noted since the beginning of the run (reactor tempera 
ture 1s gradually increased when an activity decrease 
occurs and before regeneration 
The commercial operation of 
Catformer at the Atreco, Texas, refinery of The Atlant 
Refining Foste: 


Lhe average sulfur content ol the leed to this plant has 


an 8000 barrel-pe r-day 


Company has been described by 


been 0.14 percent and amine scrubbing of recycle gas 
was employed. A ratio of 9 moles of hydrogen per mol 


of liquid feed is employed in the reactors 


A two-stage Catforming operation for the conversion 
of cumene to methylethylbenzenes and trimethylbenzenes 
has been described by Pitts, Connor, and Leum.*** In 
a first, lower-temperature step, the hydrogenation of 
aromatics and isomerization of the resulting naphthenes 
predominate and in a second higher-temperature step 
the dehydrogenation and dehydroisomerization of naph 
thenes and the isomerization of alkyl aromatics predomi 
nate. A single-step, high-temperature Catforming treat 
ment gave nearly complete dealkylation rather than the 


desired alkylbenzenes 


With Platinum Catalysts 
ent-day 


Houdriforming— The pres 
Houdriforming process is a platinum-catalyst 
process utilizing what is known as the Houdry Type-3 
catalyst consisting of platinum on an acid support as 


described by Bland.** 


There actually was an earlier Houdry reforming prot 
ess, as described by Peterkin, Bates and Broom.’*** This 


process employed the same aluminosilicat catalyst as 


that used in the Houdry cracking process, The preferred 
operating temperature was 875 to 925 F. as specified by 


Houdry When reforming naphthas, the throughput 


rate was almost doubled as compared with the cracking 
of gas oil (2 volumes of naphtha per hour per volurne 


of catalyst 


The Houdriforming 
Kirkbride.'"* The 


process to the produc tion of aromatics 


process was first deseribed b 
application of the Houdriforming 
and of high-octane 
He imnemann Schall 


Houdriforming operations at low pre 
Oblad and Schall 


gasoline has been further described b 
and Stevenson 
ure have been discussed by Dart 

Data on the Houdriforming of the naphtha produ 
from hydrocracking process have been presented b 
Hattman, and Schall Ihe result he 
beha ‘ much like Vitviti 
naphthas when subjected to Houdriforming. Work on 
the Houdriforming of straight-run naphthas had pr 
ously been reported by Noll, Burtis, and Dart Add 
tional data on Houdriforming reactions has been pre 
ented by Heinemann, Mills, Oblad, Milliken, Hattmas 
and Kirsch 

Some 
Houdriforming to a variety of refinery processing scheme 
have been presented by Burtis and Noll’ and more re 
cently by Noll jurtis. and Dart Four 


thermal crackin plu 


He iIncmMann 
that hydrocracked naphtha 


economic comparisons of the ipplication ol 


general (Aan 
thermal re 


Houdriforming 


are considered | 


forming 2) thermal cracking plu 
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Houdriflow cracking plus thermal reforming; and 
Houdriflow cracking plus Houdriforming 

The first commercial Houdriforming unit was the 12,- 
000-bpd installation for Sun Oil Company at Marcus 
Hook, Pa., 
man.*” Details of the 44-bpd pilot plant from which this 
unit was designed, and comparisons of the operation of 


as described by Beyler, Stevenson and Shu- 


the pilot plant and of the commercial plant are given 
by these authors. The flow diagram typical of a Houdri- 
former is shown in Figure 20. A series of three reactors 
was chosen on the basis of graphical prediction from 
equilibrium data and operating results under adiabatic 


conditions as shown in Figure 22 


The Houdriforming unit at Crown Central Petroleum 
Corporation’s refinery at Pasadena, Texas, has been de- 
scribed by Anon A unique feature of this particular 
unit is a pre-treater or “guard case.” Such a guard case 
was first installed in Ohio Oil Company’s Houdriformer 
at Robinson, Ill. This modification consists of a small 
catalytic reactor and a stripper tower, operated at a 
pressure slightly below the operating pressure of the 
Houdriformer flash drum, No reforming takes place in 
this guard case due to the mild operating conditions, but 
lead and copper salts are removed, sulfur compounds are 
converted to H,S, and any olefins present are hydro- 
genated, The product from this guard case is partially 
cooled, stripped with recycle hydrogen, and sent through 
a furnace to the reactors of the Houdriforming unit 

A recent modification of the basic Houdriforming tech- 

. . sé ) ” : , 
nique is “Iso-Plus” processing which may take two gen- 
eral forms (See Figure 23 

1. Houdriforming at moderate severity combined with aro- 
matics s paration (in an Arosorb or other aromatics extraction 
unit) and separate (or recycle) Houdriforming of the paraf- 
finic concentrate 

/, Houdriforming at moderate severity combined with 


thermal reforming of the Houdriformate and catalytic poly- 
merization 


‘These were described by Noll, Schall, Craig and Ste- 
Iso-Plus 


thermal reforming is stated to be the most attractive 


venson.”"* The processing scheme including 


involving aromatics 
separation has the highest potential for both octane 
number and yield of motor gasoline. A patent by Oblad 
and Heinemann** 


economically, but the variation 


lise loses one over-all proe f ssing SC heme 
built around catalytic reforming 

With Platinum Catalysts——Esso Process 
cent of the platinum catalyst processes is that of Esso 


The most re- 


Research and Engineering Company, It is understood 
that the process, whose flow essentials are shown in 
Figure 20, closely resembles Ultraforming. However, a 
swing reactor is not necessarily in the Esso process and, 
as shown in Table 4, regeneration may be occasional, 
rather than cyclic, The catalyst for the Esso process is 
being manufactured by Davison Chemical Company, who 


also make the Catforming catalyst 

With Platinum Catalysts—Sovaforming—-Sovaforming 
is the name Socony Mobil Oi] Company has applied to 
the fixed-bed platinum catalyst reforming process now 


being installed in Socony refineries, This is a high-pres- 


sure process which generally operates without regenera- 
tion. Facilities are provided, however, so that regeneration 
can be carried out if an operating upset causes excessive 
coke deposition on the catalyst, as illustrated in Figure 
20 


ISH 


Ultraform- 
Indiana 


With Platinum Catalysts—Ultraforming 
ing is a development of Standard Oil Company 
and differs from most other platinum catalyst processes 
in that it is basically a low-pressure, regenerative process 

As pointed out in the early sections of this article, there 
are a number of advantages to be gained from the op- 
eration of a catalytic reforming unit at lower pressures 
For example, Figure 2 shows the beneficial effects of low 
pressures on the methylcyclohexane-toluene equilibrium 
Broadly, lower pressure operation results in: 
as indicated in Figure 11 
resulting from less hydrocracking. 

2. Higher product octane levels from a given naphtha 
charge stock. 


1. Higher gasoline yields 


5. Better hydrogen yields due to an increase in dehy- 
drogenation as well as reduced hydrogen consumption in 
Net hydrogen make 
in Ultraforming is 1100 scf per barrel as compared with 


hydrocracking at lower pressures 


700 sef per barrel for fluid hydroforming according to 
Forrester, Conn, and Malloy.’ 

However these advantages are not available in a 
practical commercial process unless one can successfully 
regenerate a platinum catalyst a number of times; herein 
lies the advantage of the Ultraforming process. Once 
regeneration can be successfully practiced, an additional 
advantage is obtained in the form of increased operating 
flexibility, since the catalyst is less affected by variations 
in feed composition or operating conditions. 

The Ultraforming process has been described by For- 
rester, Conn and Malloy,’’ by Birmingham,*’ and by 
Roberts, Thiele, and Shankland.**° Some basic compari- 
sons of regenerative platinum reforming (as represented 
by Ultraforming) with non-regenerative platinum re- 
forming and with fluid molybdena reforming have been 
presented by Steel, Bock, Hertwig and Russum 

Ihe flow diagram of the Ultraforming process is shown 
in Figure 21. The noticeable feature which differentiates 
it from the platinum-catalyst processes discussed so far 
is the provision of regeneration facilities in the form of 
a swing reactor, permitting regeneration with no inter- 
ruption of on-stream time. As pointed out by Forrester, 


Conn and Malloy,” 


ibility and guarantees against damage from operational 


regeneration insures operating flex 


upsets. These authors point out that during pilot plant 
operations, Ultraforming catalysts have been subjected 
to reforming temperatures as high as 1130 F., to pres- 
sures as low as atmospheric, to periods without hydrogen 
recycle, and to feeds boiling as high as 540 F. Although 
deactivation was severe in each case, activity was com- 
pletely restored by the regeneration technique. Birming 
ham*’ points out that the regeneration step in Ultra 
forming goes beyond the mere removal of carbon and 


completely restores the catalyst to fresh condition 

It is claimed that, in contrast to other regenerative 
platinum catalyst processes, Ultraforming does not re- 
quire a distinctly shorter operating cycle after each re- 
generation, and that replacement of catalyst is not 
required even after 2-5 regenerations 

The Ultraformer at the Montreal refinery of Canadian 
Petrofina has been described by de Haulleville.'** 

With Platinum Catalysts—Sinclair-Baker Process- 
The Sinclair-Baker process has been a joint development 
of the Sinclair Research Laboratories and of Baker and 
Company which has resulted in a unique platinum re- 


PeTroLeumM REFINER 


























¥ 











‘ 
| 
| 























FIGURE 24—Thermofor 


forming catalyst. As pointed out by ‘Teter, Borgerson, 
and Beckberger,*”’ this catalyst has two major advan 
tages 

|. A high ratio of paraffin cyclization activity to hy 
drocracking activity 

2. An ability to be regenerated with dilute air 

Che length of time between regenerations varies widely 
with variation in operating conditions. The length of the 
naphtha processing cycle is increased by (1 


sure, (2 


high pres 
high naphthene content feed stock )) low 
high recycle gas ratios ) 


space velocities } produc 


tion of low-octane reformates. and (6) decreased num 
ber of regenerations 


With 


formate above 90 octane 


paraffinic naphtha and requirements for re 
clear or for high aromatics 
content, regencrative operation will be required in gen 
eral, although the catalyst is being offered for fixed-bed 
units operating with or without regeneration 

A flow diagram for the Sinclair-Baker process, as de 
scribed by Decker™ and Weber 

Operating experience with the Sinclair-Baker catalyst 
at the Sinclair refinery at Marcus Hook 
reported by 


is shown in Figure 20 


Pa., has been 
Decker and Stewart As pointed out by 
these authors, temperatures are increased from reactor 
to reactor to compensate for the gradual reduction of 
activity caused by coke deposition on the catalyst, carbon 
laydown tending to be highest in the last reactor in the 
Catalyst 


series in catalytic reforming units in general 


carbon contents run about 6.0 weight percent before 
regeneration and 0.2 weight percent after regeneration 
according to Decker and Stewart Details of startup 


depressuring and purging, and regeneration are also 


given by these authors. Regeneration is carried out in 
three stages: (1 
500 F.; (2 


final burn between 920 and 940 F 


A low temperature burn (preburn) at 
; and 4 A 
The burning periods 
hours for the 


first burn and 14 hours for the second burn 


A second (main) burn at 750 F 


used in the Marcus Hook unit were 1! 


With Other Catalysts—Thermofor Catalytic Reform- 
ing——The TCR process is one of the two moving-bed 


processes among the many catalytic reforming processe 
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catalytic reforming 


It is the only one of the catalytic reforming processe to 
particular form and 
vel bead catalyst Th 
Anon 

particular chromia-alumina r 
Standard Quil 


Stine and Dar 


employ a catalyst of it composi 


tion a chromia-alumina proce 
was first announced in 1950 as described by 
The evolution of thi 
forming catalyst was first discussed by 
Ohio) researchers Hughes 
ling although patent had alre: 


surk and Hughe: and to Hughe ' An outstanding 


Company 
been vranted to 
feature of the catal t composition wa tated to be that 
if enabled coke ce po ition to he controlled ata lov I el 
by a lowe: partial pressure of hydrogen than is used with 
on the catalyst ere sold 
to Socony by Sohio and the TCR proc was de 
by Socony 


any other catalyst. The patent 
eloped 
papel nD Sohio and Socon 


researchers Hughes, Eastwood et al has given ad 


\ cooperative 
ditional details on the performance ol the hnal con 
mercial catalyst 

The commercial TCR procs whose flo chem 
Figure 24 ha 


Ey ans 


hown in been described in detail b 


Payne Bergstrom and Bowl 

Compared with ‘Thermofor catalytic cracking 1c 
units, the coke laydown in the TCR proce is very lo 
and moving catal t circulation compat itivel mall 
less than 10 percent ol the amount circulated in modern 
ICC units. Since the catalyst flow 


tively small, ranging from 5 to 


air-lift compara 
W) ton per hour for unit 
having throughputs up to ZOO) bpd bucket ele itor 


are employed 


In unit uch as the TOR. Fluid Hydroforming 


Hyperforming unit the catalyst-to-naphtha rati 

| 
added to the four other basi operating : ible hich 
ertain to most oO wootner Cata wm rerormn proce 
pert t t of tl th talyt { 


temperature, pressure pace elocit and hydrogen 
recycle rate, Actually, as discussed by Hughe 


et al changes in catalyst-to naphtha ratio have shown 
but little effect on 


Kastwor “) 


vield ol product quality 
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FIGURE 25—Cycloversion catalytic reforming. 
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FIGURE 26—Isoforming 


Since the kiln in the TCR unit design is operated at 
essentially atmospheric pressure, and the reactor is op- 
erated at 150-200 psi, a lock chamber must be employed 
to get catalyst into and out of the reactor. The lock 
valves are controlled by a cycle timer as described by 
Payne, Fvans, Bergstrom, and Bowles.*** This, of course. 
reintroduces the complication of the cycle timer to the 
reforming operation whereas the design progression from 
hydroforming to fluid hydroforming had the elimination 
of the cycle timer as one of its advantages 

With Other Catalysts—Cycloversion 
catalytic reforming is a fixed-bed process employing a 


Cycloversion 


ISR 


naturally-occurring bauxite as a catalyst. It differs from 
all the other catalytic reforming processes described here 
in that no hydrogen recycle is em- 
ployed. As pointed out by Edwards,"* the term Cyclo- 
version has been broadly 


except Isoforming 


applied to desulfurization, 
cracking, and reforming operations using this catalyst 
Cycloversion catalytic reforming units can, in fact, be 
operated as desulfurizers or as reformer-desulfurizers 
The application of cycloversion catalytic reforming to 
small refineries has been outlined by Daniels and Conn.’ 
The catalytic desulfurization and reforming of naphthas 


over bauxite catalysts in the Perco process has been 
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further discussed by Helmers and Broone1 The op- 
eration of a Cycloversion reforming unit at the Peppers 
Refining Company in Oklahoma City has been described 
by Beebe. 


is shown in Figure 25 


A flow diagram of a Cycloversion reformet 

Some of the mechanical features of the Cycloversion 
process have been discussed by Seed,*"® and reactor con- 
struction is described at length. Detailed valve specifi- 
cations for Cycloversion units have been published by 
Rockwell Manufacturing Company.*** A skid-mounted, 
650-bpd Perco Cycloversion reforming unit has been de- 


scribed by Grebe, Miles and Seed."' 


With Other Catalysts—Isoforming— Th« 
process is a development of the Standard Oil Company 


lsoforming 


and has been described briefly in the literature 


Phiele 


Indiana 
by Anon,”*? by Armistead, and in patents by 


Schmitkons, and Hull 
Feed stocks to Isoforming units are thermally cracked 
naphthas, preferably of high olefin content. ‘This is in 


contrast to catalytic reforming in a hydrogen recycle 
atmosphere where cracked naphthas must be mixed with 
straight-run naphthas to pre vent excessive hydrogen con 


sumption. As pointed out above, Isoforming and Cyclo 
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FIGURE 27—Pentane-hexane isomerization 


version are the only two of the catalytic reforming pro 


CSSCS which do not use a hydrogt n recycle so the limita 


von on unsaturated feed stocks does not apply to these 
processes 
As pointed out in the over-all process 


lable 4 


moderate 


compart on in 


lsoforming is a very low pressure process, Onl 


octane number improvement is obtained but 
liquid yields are high 
have 


lsoformineg proc ! 


lsoforming 
A flow diagram of the 


prese nted in Figure 26 


Operating costs tor been pre ented 


by Read 


Consider Also Isomerization... 


considered as the only 


othe 


Isomerization can perhaps b 
true reforming reaction since all the catalytic re 
forming reactions (hydrocracking, dehydrogenation, cde 
sulfurization) split molecules into fragments rather than 


re -forming them as isomerization does 


As pointed out by Evering,”' isomerization becomes 


more important as catalytic reforming causes gasolines 
to become more aromati 
of tetraethyllead 


than with paraffins 


lo permit full use to be mad 
which is less effective with aromatics 
high-octane paraflins must be in 
corporated in gasoline blends. Such high octane paraffin 
which may re 


can only be obtained from alkylation 


quire butane isomerization) or from the isomerization of 
pentanes or light naphtha cuts. Aside from the point of 
more efficient TEL utilization, isomerization is the best 
way to raise the octane number of pentanes and hexanes 
without yield loss; such hydrocarbons do not lend them 
selves to cyclization and conversion to high-octane aro- 


matics in reforming processes 


As discussed earlicr, isomerization of both paraffin 
and naphthe nes constitutes one of the key reactions over 
reforming catalysts. In this connection, in recent discus 
sions of both Platforming and Catforming by Haense] and 


Walter!" 


the isomerization of pentanes and hexanes in platinum 


and by Fowle, Bent. and Milner respectively 


reforming has been given particular emphasis. Fowl 
Bent, and Milner point out that a simple, low-pressure 


single-reactor Catforming unit will give extensive con 
version of normal pentane to isopentane with very low 


\ ield loss 


As shown in Figure 6, the Research octane numbet 
of equilibrium mixtures of paraffin hydrocarbons are not 
fraction having a RON of only 50 


fraction has 


too favorable. a (¢ 


However, a C an octane number of 85 as 


compared with a Research rating of 61.7 for normal 


pentane. Further, isomerization improves motor octane 


number alone with research octane number toa reatel 


extent than other refinery process vith the exception 


of alkylation (which also produces branched chains, but 
by other means 


ecm likels 


naphthas might well be a logical contribution to pre ent 


Thus, it would that isomerization of leht 
day octane improvement problem 
As reviewed by Ey 


have becn COMIC ial appli ations ol pe ntane 


tion by Shell and by Standard Oj] ¢ ompan 


ering and b (sunme there 
iomeriza 
Indiana 
Lhe only commer ial opr ration of light naphtha sOmeri 
been the lsomat 
Indiana 3) 


has been widely practiced for the preparation of alkyla 


zation has proc of Standard Ql 


Company course butane isomerization 


tion unit feed but such an operation is not pertinent t 
Son 


cdb 


the topi ol octane Wnprovement technique 


the fundamentals of isomerization have been discu 
Finger 

Ph Isomate 
Geckler, and N 


and he Xalrie lo 


described b 


It convert neo 


proce 
ewandet 
ISOpe ntam ind hexane 
iluminum chloride catal tina liquid phase operation 


I) | 


momerization 1 


carried out at 600-900 psi and at a temperature of 


A flow diagram for pentane and hexane 
hown in Figure 27 

As described by Evern Weem n agen ul 

N00 bpd of light naphtha ha 
Whitine refiner ol 
Company (Indiana). A isomerization plant at the 
Salt Lake City refiner of Utah Oil Refining ¢ ompan 
1/50 bpd of light naphtha, Whereas the Whitin 


plant Ope ration is described a on hexane 


Isomate plant chargin 


been operated at the Standard Ql 


econd 


‘ hare 
throug! 


once 


ind recycling on pentane the Salt Lake City plant op 





eration is once-through on pentanes and recycling on 
hexanes, The former is the true Isomate operation and 
the latter is called the Indiana neohexane process. The 
third commercial plant described by these authors is a 
1620 bpd isopentane unit at the Texas City refinery of 
American Oil Company (then Pan American Refining 
Company ). 

A commercial installation of the Shell pentane iso- 
® The Shell 


has two majo 


merization process 1s described by Galstaun."' 
process, according to McAllister et al.’ 
operating features which distinguish it from the Indiana 
process. One is the Shell catalyst which consists of alumi- 
num chloride dissolved in antimony trichloride, as com- 
pared to the aluminum chloride-hydrocarbon complex 
used in the Indiana process. The other is the use of hy- 
drogen as an inhibitor for cracking reactions in the Shell 


process as distinguished from the addition of 0.5 percent 


benzene in the Indiana process for this same purpose 

In addition to the processes described above which 
have been commercialized, other pentane and light 
naphtha isomerization processes have been developed by 
various organizations. One such process, described by 
Perry,*** has been developed cooperatively by Anglo- 
Iranian Oi] Company and Standard Oil Development 
Company. It employs a solid catalyst consisting of alumi- 
num chloride adsorbed on bauxite and utilizes introduc- 
tion of fresh AICI, along with the feed to maintain cata- 


lyst activity 

Whether further commercial units for pentane and 
hexane isomerization will employ aluminum chloride or 
platinum (or other) catalysts remains to be seen, but 
isomerization of light naphthas does look promising as 


the next octane improvement step 


Dollars and Cents of Octane Improvement .. . 


Economic analyses occasioned by the high-cost opera- 
tions engaged in by refiners in meeting product demands 
of World War II did a great deal toward advancing re- 
finers’ understanding of the economics of octane number 
improvement, The now generally-used approach of al- 
ternate-use economics was developed to a large degree 
in connection with defense contracts calling for abnormal 
operations in order to maximize production of aviation 
gasoline components, synthetic rubber raw materials, and 


Most such 


casioned certain components to be withdrawn from the 


petrochemicals abnormal operations oc- 
motor-fuel pool of a given refinery, and it was therefore 
necessary to develop calculation techniques for putting 
an economic significance to attendant effects on gasoline 
quality, principally on octane number, that stemmed 
from operations changes. Many changes, though large 
as measured by the effect on supply of critical products, 
were incremental in nature with respect to effects on 
gasoline quality, for instance, and the concepts of incre- 
mental octane number improvement techniques were 
therefore developed and studied 


Economic analysis in petroleum refining is not a 


* made this statement 


straightforward problem, Youngs” 
in a 1949 article 


petroleum industry that the determination of unit cost 


“There is general agreement in the 


of the hundreds of products produced from crude oil is 
Youngs went 
further to state that Esso Standard Oil Company uses 


a problem not yet solved satisfactorily.” 


the so-called replacement concept as a procedure for 


operational analysis accounting. Allocating total refinery 
costs among the many products on the basis of current 
realizations was noted to be not acceptable to manage- 
ment for purposes of planning or review. Such a method 
gives the same profit margin to each product, and market 
price changes can affect costs when actually no change 
has occurred, In the replacement cost method technical 
personnel compute unit product costs based on plant 
operating costs broken down by units and operating data 
such as crude runs, yields, fuel prices, ete. The replace- 
ment cost theory is predicated on processing crude oil to 
ultimate yield of only three products: gasoline, fuel gas, 
and fuel oil, The cost of the gasoline equals crude cost 
plus operating expenses minus credits for the fuels. Costs 


260 


of intermediate products are then computed as the cost 
of processing an additional amount of crude to replace 
the gasoline lost by not processing such intermediate 
products to ultimate yield. Such costs indicate on a long- 
term basis the cost of producing more or less of a particu- 
lar product as compared with its equivalent in terms of 
gasoline, fuel gas, and fuel oil 

Economic analysis in petroleum refining has been de- 
fined as the application of the dollar sign to such refinery 
factors as raw material costs, product prices, manpower 
operating and maintenance warehouse operation, 
optimum rates and yields, utilities, original investment 
depreciation, and reasonable “pay-out.” 

An excellent discussion of economic analysis in petro- 


Hamilton.'** As 


pointed out by Hamilton, one of the analyst’s basic tools 


leum refining has been presented by 
is operating cost. Operating cost of a refinery unit is 
subject to division into two component parts: direct (o1 
controllable 
controllable 


costs, and overhead items. The direct (o1 
costs are those incurred when starting up 
or shutting down an existing unit and include operating 
labor, direct supervision, maintenance and repair labor 
and materials, chemicals, fuel, utilities, auxiliary services 
royalties, and employee benefits. Overhead items include 
depreciation, taxes, insurance, and administrative ex- 
pense, ‘Total operating cost is the sum of direct and over- 
head items, Marginal operating costs (composed pri- 
marily of certain elements of direct cost) are those 
sustained when increasing the charge rate to an operating 
unit. Direct costs can be estimated by taking 50 percent 
of total operating cost, and marginal costs are in turn 
about 50 percent of direct costs for refining equipment 

Economics of octane improvement requires an under- 
standing of operating costs, particularly when incre- 
mental costs are under consideration. Incremental octane 
improvement is that obtained by changing an existing 
operation in the refinery in order to improve gasoline 
octane number 


The problem of allocating operating cost and profit 
to the many refinery products was also illustrated by 
Hamilton.'*? Six different approaches to allocating costs 
were given, and the replacement cost concept was further 
clarified. 
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Since World War II, the problem of improving octan 
number by refining methods and the attendant economics 
have received the attention of several industry spokesmen 
Thus, general economics of octane improvement was the 
topic discussed by Holaday.’** Relating wartime invest- 
ment to the increase of three octane numbers between 
1941 and 1946, an industry octane number was specu- 
lated to cost $300 million. Most of the investment had 
been in catalytic cracking, however, and the increase in 
gasoline yield should perhaps be allocated a significant 
share of the investment. A plot of pool octane number 
Research octane number at 1.0 ml TEL) versus total 
investment for a 100,000 bpd B/D refinery was also pre 
sented, The plot is summarized in Table 12 





TABLE 12——Octane Number Vs. Total Investment 


$, Millions 


RON, 1.0 mi TEI 


Operation 


40 Straight Rur 

i4 Thermal Cracking 

x2 Thermal Reforming 

S. Catalytic Polymerizatior 


; Catalytic Cracking and 
q All Cracking Catalyt ar 
ing All Straight Rur 





Considering a basic refinery to contain only thermal 


cracking and thermal reforming as conversion processes 
Parker*"' 


on incorporating post-war processing as shown in ‘Table 2 


has presented an octane-yield evolution based 


Draeger et al.’* have set forth three important methods 
of increasing yield and quality of gasoline 1) thermal 
or catalytic cracking of materials boiling above the gaso 
line boiling range, (2) the condensation, polymerization 
or alkylation of compounds lower boiling than gasoline 
and (3) structural alteration of compounds within the 
gasoline boiling range 


effect of 


An illustrative example of the 


cumulative selected 


sequential addition of 
processing in producing high octane number motor gaso 
line from an average crude is shown in Table 3 
Diversion of heavy gasoline fractions for octane im 
provement has been prac ticed to some extent ever since 
antiknock quality first became a motor fuel specification 
The economics of end point reduction for octane in- 
provement are determined by three factors: the relation 
ship between the quality of the heavy fraction and that 
of the pool gasoline of which it would normally be a part 
the alternate use value of the heavy fraction, and the 
effect on gasoline butane content occasioned by the di 
version. Since quantities of middle-distillate fuels ar 
generally fixed as far as marketability is concerned, a 
diversion of heavy naphtha from gasoline would normally 
occasion an increase in crac king stock or heavy fuel oil 
Ihe normal value of either is such that heavy naphtha 
diversion is not generally economic for octane improve- 
ment considerations alone. If, on the other hand, di 
version of heavy fractions is accompanied by an expanded 
market for a distillate fuel, such as jet fuel, the dif 
ferential price will determine the extent to which octane 
number can be improved by such a means while not ex- 


ceeding improvement costs by other methods 

Holaday and Happel'®’ discussed end point reduction 
n connection with a review of antiknock quality control 
in the refinery MON with 3.0 
ml TEL) of narrow boiling fractions of straight run and 
thermally cracked naphthas from a Mid-Continent crude 
were given as shown in Table A 


Motor octane numbers 


September, 1955 
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TABLE A 


STRAIGHTRUN THERMAI 
Range, °F MON, 3.0 Range, “F 
87-206 th 


40-280 a) 
5).29) 


$+ 306 





Even the heaviest fractions of catalytically cracked 
naphthas are too high in quality to permit improvement 
to any appreciable degree by end point reduction, The 
same holds true for catalytic reformates, the heavy fra 
tions high in aromatics having higher octane numbers 
than the light fractions in some cases 

Data on the effect of end point on octane number tor 
straight-run naphthas have been presented by Read 
For a wide variety of crudes, data are given for end 
point versus Motor octane number 
ml TEL Reducing end 
point on a Mid-Continent naphtha to 270 I 
to improve MON (3.0 ml TEI 


expense of about 


clear and with 3.0 
yield, and Reid vapor pressure 
was shown 
from 71 to 81 at the 
1) percent yield on 400 F. naphtha 
The effect on octane quality of varying end points of 
various gasoline components has been studied by Offutt 
et al by fractionating naphthas using about 15 theo 


Motor octarme 


ol heavy incremental fractions ol the Various vasoline 


retical plates. Blending 


numbers cleat 


are summarized as shown in Table B 





TABLE 6 


MON, Clear, Blending Value 
Vol. Percent of 10 RVP, 400° F., BLP 
COMPONENT 100 25 20 ns 10 





cracked 


Phermalls ind straight-run naphthas would 


appear to offer the best po ibilities for pool octane im 
provement 


Three methods of unproving 


vasoline octane numbers 


were discussed by Risk and Alspaugh*’* in 1951, Reduc 
ing the end point of gasoline component and thereby 


diverting low octane materials to less valuabl product 


was one of the methods discussed. As pointed out in the 
paper, end point reduction allows only limited Improve 


ment within reasonable economic and 


lable © hows 


traight-run and thermal naphthas 


olatilits con 


siderations typical data were given for 





TABLE C 


End Point, “I 





Leaded octane numbers do not increase to quilt the 
When reducing end 


in 10-pound kk p 


same extent as clear octane number 


point to result in ; 4.J percent lo 





gasoline yield, it was shown that the degree of improve- 
ment was essentially independent of whether straight-run 
or thermally cracked were reduced singly or whether 
both were reduced to a point where a 50/50 blend would 
decrease by 12.5 percent. At 3.0 ml TEL, the gain in 
RON was essentially linear at 1.7 RON for each 10 per- 
cent loss in blend yield 

Octane improvement economics is the tool for de- 
termining the optimum sequence of processing steps and 


the attendant optimum use of TEL. In a discussion of 
how engineering developments affect petroleum refining 
Mount’*** has stated “the rising cost of refinery construc- 
tion compared with the relatively firm price of TEL has 
made its use more and more economical and the trend is 
toward higher concentrations.” Mount’s study went 
further to give an engineering approach to the optimum 
percentages of premium and regular gasolines that a re- 
finer should produce 


Can You Save With TEL? 


The most important factor involved in the economics 
of the use of lead is lead susceptibility—-the number of 
octane numbers gained for the addition of each milliliter 


of tetraethyllead, Variations in lead susceptibilities for 


different types of gasolines have been discussed by Hollo- 


way and Bonnel'’’ and by Nelson 

Octane response of gasolines to addition of tetraethyl- 
lead has been correlated by several techniques.'°’"’ The 
tetraethyllead chart in use at Ethyl Corporation Re- 
search Laboratories is based on a linear relationship be 
tween the logarithm of anti-knock quality (expressed as 


PEL con 


centration. The conversion of octane number to perform- 


Performance Number) and the logarithm of 


ance number is expressed by the following equation 


2800 


128-ON 


PN 


Ethyl investigators'®’ have 
PN=m Log (T + 0.2 


sponse data over the 


found the equation Log 
b to best depict octane re- 
range of 0.5 to 6 ml per gallon 
where m and b are constants and T is TEL concen- 
tration PEL response data on contemporary commer- 
cial gasolines have indicated that over the range of 
0.5 to 5.0 ml per gallon TEL, the relationship Log PN 
lr + 0.5) 


This latter expression has been used to 


m Log t+ b does a good job of expressing 
octane response 
define the TEL response of commercial gasolines as cut 
rently produced in the refining industry 

The Gasoline ‘Testing division of Ethyl Corporation 
periodically obtains TEL susceptibility data on refinery 
samples of premium and regular gasolines, The data 
represent about 70 percent of the domestic refining ca- 
pacity, and company gallonage sales reports permit com- 
bining individual premium and regular gasoline combi 
nations into a blend representing each refinery’s gasoline 
pool, i.e., the composite of all the gasoline blending com- 
ponents from which the various grades are blended and 
marketed, The constants m and b in the above equations 
have bee n determined for each refinery gasoline pool as 
defined by Fall 1954 data, and the weighted averag 


constants are shown in the following equations 
Premium: Log PN 


Regular: Log PN 
Pool Low PN 


0.125 Log (T + 0.5 1.86 
0.161 Log (T + 0.5) + 1.765 
0.151 Log (T 4+ 0.5 1.795 


These gasolines have properties shown in Table D 





TABLE D 


rEL RON, I mil RON, 3 mi 


5 G! ‘i 05.1 
- RYU a 
2.2 45.6 OLS 


Premium 
Regular 
Pool 





The constant m might be used to represent TEL sus 
ceptibility since it is the slope of the straight line on log- 
log paper, and ‘Table 13 gives the industry distribution of 
m as represented by the Fall, 1954 data 

At current high octane levels most refiners are using 
tetraethyllead in the concentration range of 2 to 3 ml per 
gallon. As a matter of fact, as of Fall, 1954, twenty-three 
percent of U. S. gasoline contained 2.75 ml per gallon 
TEL or more, and 68 percent contained as much as 2.0 
ml per gallon, Under such conditions the rate at which 
refiners are paying for octane number of ‘TEL addition is 
of more interest than the over-all cost of the octane im 
provement obtained at current usage levels 

The equation used above for TEL response provides a 
convenient means of measuring the rates at which refiners 
are currently buying octane improvement by TEL ad 
dT 


dition. Upon differentiation the equation gives 
dRON 


I 0.5 PN 
2800 m 
centration (T) with respect to Research octane number 
RON). Note that the RON term was obtained by con 
Units of the 
right side of the differential are ml per gallon per Re 


which gives the rate of change of con 


version from performance number (PN 


search octane number Converting to a petroleum in 


dustry barrel basis and inserting c to represent ‘TEL cost 
in cents per milliliter, the following equation is obtained 


PN 


where C is defined as incre 


2800 m 
mental octane improvement cost expressed as cents per 


Research octane number per barrel (cents per RONB 


Such incremental cost has been calculated for each 
refinery gasoline pool on whi h I EL susceptibility data 
Table 


were obtained in Fall, 1954 14 gives the distribu 





TABLE 13 TABLE 14 
industry Distribution of m in industry Distribution of Incre- 
Expression Log PN mtoG mental Octane Costs As At- 
(T+ 0.5) + tained Through TEL Addition 


Percent at or Percent Equal 
Above to or Above 
- me Indicated Cost* RONB 
nm 
Ww 
st) 
70 
mw 
‘i 
i) 
{} 
%) 
0 


0 


pacities 





tion of the incremental costs. TEL cost basis was 
cents per mil 











The national average gasoline pool, 89.3 RON at 2.2 
ml per gallon TEL, reflects an incremental cost of 4.4 
cents per RONB. The TEL susceptibility of the pool is 
such that leaded to 3.0 ml per gallon, the pool would be 
90.8 RON, and at this concentration and quality, incre- 
mental cost would be 5.8 cents per RONB. Thus, con- 
sidering the average gasoline pool, octane improvement is 
available by TEL addition at costs ranging from 4.4 to 
9.8 cents per RONB. The tabular distribution indicates 
costs for specific refineries at current use levels to range 
from 1.0 to 7.5 cents per RONB 

Considering the average constants (m and 6) for the 
premium and regular gasolines individually, one calcu 
lates incremental costs of 6.6 and 3.6 cents per RONB 
respectively, 

Because of the effect that sulfur compounds are known 
to have on TEL response, a brief discussion of sulfur 
effects and desulfurization is pertinent to octane improve 
ment economics. The effect of sulfur, measured as TEI 
This has 
been concluded from the data of Birch and Stansfield,‘ 
the extensive work of Ryan, 


efficiency, is independent of TEL concentration 


and the works of Livings- 


4, 195, 196, 197 


ton." Furthermore, as reviewed by Livings 
ton,’** all sulfur compounds that have the same type of 
sulfur linkage have the same effect on TEL when com- 
pared at the same sulfur concentration 
Livingston'** has extended work of Ryan 


L k cl 


100 L 
on TEL response. In the equation, L is defined as loss of 


1o—a x 100 
\ 


to give the 


equation: to describe the effect of sulfur 


TEL efficiency equal to where Ao is a 





TABLE E 


SULFUR TYPE 
Phiol 

Disulfide 

Sulfide 


Thiophene 





What Reforming 


A refiner’s octane improvement problem 1s defined 


once a basis is established for economic product distribu 
tion from the crude charged. Thus, refinery distillation 
and cracking equipment is operated to produce the de- 
sired quantities of gasoline, distillate fuels, heavy fuels 
and specialty products. Each operation is conducted such 
that the combined quantities of products falling in th 
gasoline boiling range aggregate the approximate total 
vasoline requirement. Considering the specifications of the 
various grades of gasoline to be marketed permits a calcu 
lation of the light ends (butanes) that may be left in 


the gasoline pool when meeting volatility specifications 





TABLE 15-——Typical Gasoline Pool 


RON Blending Values 
COMPONENT 


Vol. Percent Clear tml THI 


stalytically Cracked Napht! 

oO EP {2 47 
Straight Run, 400 EP i 
(ata i ret ‘7 
Thermal Naphtha 7 “ty 


ame wy (" 
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tual TEL concentration and a is the TEL concentration 
in sulfur-free fuel that corresponds to the observed octane 
number. The term ¢ is weight percent sulfur, and the 
constants k and n vary with sulfur type as shown in 
lable E 

Pulleyblank and Lovell 


presented relationships between TEL efficiency and sulfur 


and Mapston have also 


type and concentration 


From Ethyl] survey data it is known that sulfur averages 
about 0.08 weight percent in the national average gas 
oline pool Ihe characteristics of this average gasoline 
have been given earlier in this section, It is interesting to 
speculate on the effect on octane improvement if all 
gasoline were ¢ omple tely desulfurized 

Using the relationships presented by Pulleyblank and 
assuming sulfur concentration to be half monosulfide and 
half thiophene type, a concentration ol 0.08 weight per 
cent total sulfur is found to be equival nt in TEL effect to 
0.026 weight percent disulfides which indicates a TEI 
efficiency of about 52 percent This is equivalent to say 
ing that complete desulfurization would increase national 
octane quality by 3.2 Research octane numbers at current 
TEL concentration. At a competitive cost of, say 5.0 


RONB, the 


have to be accomplished for a total cost of about 16 cents 


cents per complete desulfurization would 


per barre] of total gasoline The relationships between 
TEL efficiency and sulfur type concentration are ¢€%x 
ponential in nature, and therefore partial desulfurization 
is not as rewarding. For example, 50 percent desulfuriza 
tion would increase LEI 
RON increase of 0.8 


would increase TEL 


efficiency to about 60 percent 
and 80 percent desulfurization 
efficiency to 71 percent (RON in 
crease of 1.6 

Desulfurization processes have been described fully in 
Because of the 


a recent symposium relationships be 


tween sulfur and TEL effectiveness, desulfurization of 
gasoline should continue to be an integral part of the re 


linery octane improvement program 


Processes Give ... 


At this point a refiner’s gasoline pool may be illustrated 
by the typi al balance shown in Table 15 

This refiner’s pooled octane quality is only 7] Research 
before TEL addition 


ment problem is defined. The 


At this point the octane improve 
refiner has either to add 
rEL to the pool or withdraw certain component im 
prove their qualitic by processing and return them, or a 
combination of the two, Since even maximum TEL give 
an RON of only 85, some 


pone nits 


processing ol gasoline com 
is needed in the illustration in order to reach the 
pool levels of 90 RON required today. Of course, in ad 
gasoline octane 


dition to considering averag require 


ments, the problem of withdrawing certain component 


combinations that will blend to various grade qualiti 


must also be weighed. At this point in the discussion this 
factor 18 not considered however! 
Operations conducted to arrive at a pool ol com 


ponents blending to 71 RON were defined not by octane 


| How To Get Those Top Octanes 





considerations, but by over-all product distribution re- 
quirements, Thus octane improvement is concerned with 
changing the octane quality of a pool or its predetermined 
components by processing or additive means 


Thermal Reforming Virgin Naphtha 


Thermal reforming of virgin naphtha components of a 
gasoline pool affords a means of octane number improve- 
ment that has been in use by the industry since the 30's 
The double effect of “withdrawing” a low octane com- 
ponent from the pool and returning in its stead a re- 
formate that is 20-40 octane numbers higher enhances 
over-all gasoline octane number appreciably. The cost of 
the improvement is the value of the gasoline lost plus 
operating costs minus the by-product credits for light 
ends and heavier fractions, if any. Thermal reforming also 
affords a means of elevating a naphtha component nor- 
mally in a distillate fuel to an octane quality that permits 
blending into gasoline. In such cases it is difficult in 
economic analysis to evaluate the operation strictly on the 
basis of pool quality improvement because the actual 
effect may be to lower pool quality. In this respect, 
thermal reforming is analogous to cracking which con- 
verts a heavy fuel to a lighter fuel of greater value 

In 1933, Le Roi and Ferguson’”’ reported data on three 
years of plant scale thermal reforming of straight-run and 
cracked heavy naphthas, Data (expressed as percent de- 
gradation to gas and tar per point of octane improve- 


ment on distillate) were given as shown in Table 16 for a 





TABLE 16—Results of Thermal Reforming 


PERCENT DEGRADATION PER 
UNIT OCTANE IMPROVEMENT 


OCTANE NUMBER RANGE i | 2 4 
tl to OO ae “0 39 A 0.20 % 
65 to 70 0.98 0.70 


70 to 75 1.38 0.90 
75 to BO 1.61 


1, Recycle at 040 I undercutting feed 
4. Once through 017 to 905 I 





250-415 F., 31 ON straight-run naphtha. Although no 
economics are shown, the percent degradation gives some 
measure of the cost of an octane number by this process 

In 1932, Goldtrap''* observed that operating costs of 
thermal reforming ran 25 cents per barrel of fresh charge 
He further stated, “As measured by previous standards, 
reforming is not a profitable operation.” Reforming has 
thus been recognized for years as an operation conducted 
for quality improvement to which there must be assigned 
a definite cost 

In 1937, Gary and Adams‘ presented equations for 
calculating in a typical refinery the optimum combina- 
tion of thermal reforming and TEL use to solve an octane 
improvement problem. The industry was making a transi- 
tion from the Motor Method to the L-3 Method for 
octane number measurement''® at the time, but the 
economic principles apply even today, despite the low 
octane levels then under consideration, The sample case 
presented by Gary and Adams showed that reforming of 
the heaviest 40 to 50 percent of the 100-400 F. virgin 
naphtha to a reformer yield of 85-90 percent of 100 per- 
cent butane recovery product was generally optimum 
Also indicated in their work was the fact that the higher 
the market price of gasoline, the lower the percentage of 
total naphtha reformed should be. The authors further 


264 


commented that the percentage yield for optimum re- 
forming was substantially higher than used in most re- 
forming operations, indicating that reforming in general 
should be less severe than commercially practiced. This 
observation might well apply to operations conducted 
today 


Read*” pointed out in a postwar study of gasoline pro- 
duction from Pennsylvania crude that selection of the 
proper gasoline fraction to be reformed and the conversion 
level at which the reforming operation is to be carried 
out are the two important factors to be considered in 
gasoline operations. Yield-octane data on thermal reform- 
ing showed that it was more advantageous from the 
standpoint of over-all barrel octanes to process all the 
heavy naphtha available at an intermediate or low con- 
version level, rather than to process only a part of the 
same naphtha at a high conversion level 


Bogk, Ostergaard, and Smoley®’ have discussed the 
joint conversion of naphtha and hydrocarbon gases to 
produce a high yield of high quality motor fuel as dis- 
cussed earlier under “Polyforming.” ‘They reported that in 
fully combining thermal reforming with thermal polymer- 
ization to effect both conversions wholly or partly in the 
same reaction zone, it was found possible to elevate octane 
levels and improve economic realizations materially. Eco- 
nomics of such operations are difficult to analyze because 
two objectives are being met: octane number is being 
improved, and fuel gas value light ends are being con- 
verted into the gasoline boiling range. The naphtha re- 
forming itself is purely an octane improvement operation 
Polymerization of the gases 18 a separate economi prob- 
lem in many respects, since catalytic polymerization of 
the olefins offers a possible economic alternate. Extensive 
yield-octane data are given in the paper, and economics 
characteristic of 1940 are also discussed in detail 

Wagner points out that thermal reforming a_ wide 
boiling range straight-run naphtha (250-400 F.) rather 
than a 300-400 F. cut would be calculated to be optimum 
on an unleased basis and neglecting operating costs. When 
reforming to a given leaded octane level on the total pool 
however, a heavier fraction would be optimum. At maxi- 
mum TEL levels a very heavy fraction (325-400 F 
might be advantageous 

A manner in which the most economical combination 
of thermal reforming and tetraethyllead may be deter- 
mined and the effects of product prices and octane speci- 
fications on economics of reforming have been reviewed 
thoroughly by Feuchter A hypothetical refinery de- 
signed to illustrate these economics was shown to provide 
a small justification (1 cent per barrel of gasoline) for 
thermal reforming (combined with catalytic polymeriza- 
tion of the cracked gases) when charging a 275-400 I 
f virgin naphtha under mild conditions (Re- 
search octane number increase of 14 units) and when 
producing a gasoline pool of 84.0 RON. Pool octane level, 


gasoline price, TEL cost, and butane price each exerted 


fraction 


a significant effect on the optimum reforming severity 
defined in this work as octane number increase of the 
reformate, and the savings relative to no thermal reform- 


ing. An interesting observation in the Feuchter paper was 


the fact that with gasoline market price at 9.5 cents pet 
gallon, there was little economic difference between re 
forming 500-400 F ; 250- 100 F.. or 275-400 F. naphthas 


nor was there apprec iable difference over severity ranges 
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of 8 to 20 reformate octane number increase. This meant 
that it was possible to operate over a wide range of re- 
forming severity and still be fairly close to the optimum 
With higher gasoline prices, however, a relatively small 
change in severity results in a larger change in octane im- 
provement costs. Of further interest in the relationships 
presented was the observation that the optimum severity 
for any given set of factors (gasoline price, octane level, 
et varied little in terms of reformate octane increase 
but could vary widely in terms of dollars per day relative 
to no reforming. Extensive thermal reforming correlations 
are given in the paper to permit a refiner to determine the 
optimum reforming level for his own particular case 
McLaurin, McIntosh, and Kaufman 


some relative economics of thermal reforming in a com- 


’ have reported 
parison with hydroforming, Although hydroforming was 
found to possess a definite yield-octane advantage, when 
reforming to a given octane number pool, thermal re- 
forming was found to be more economical below about 
78 Motor octane number and hydroforming more eco- 
nomical above that level 

Thermal reforming is generally acknowledged to pro 
vide very economical octane number improvement under 
conditions where a very low octane straight-run naphtha 
can be withdrawn from gasoline and reformed under 
mild conditions. For example, considering the typical gas- 
oline composition shown earlier in Table 15, if 33 per- 
cent of the straight-run naphtha (16 percent of total 
is withdrawn as a 2.0-pound RVP, 40.0 Re- 
search octane number 


gasoline 
cleat charge to a thermal re- 
former, the approximate result indicated by the correla- 
tions of Feuchter*® would be as follows: for 600 psig 
operation and 10 weight percent dry gas production, 82.5 
volume percent of butane free reformate of 3.7-pound 
RVP and 67.0 RON clear would be recovered. In ad- 
dition, propylene, butylene, and butane yields would be 
2.5, 2.0, and 3.0 weight percent of charge, respectively 
The effect of such an operation on the gasoline pool oc- 
tane number may be summarized by the simplified calcu 


lation shown in Table 17 





TABLE 17—E£ffect of Thermal Reforming on Gasoline Pool 


Percent 
Total RON, RON, 
Gasoline RVP Clear 3 ml. TEI 
Pool 100.0 oo 71.0 
Reformer Charge 16.0 20 10.0 60.0 
Reformate ; 2 7 67.0 BO.0 
Butane 7.5 70.0 po ow0 


B50 


Net 8Y.7 


Weighted Averages 





Thus thermal reforming would add 2.0 octane num- 
4.0 ml TEL per gallon 
volume percent of total gasoline, Certain qualities wer 


bers (at at the expense of 10.3 


assumed to illustrate this effect. The correlations of 


Feuchter® indicate that as the octane number of the 


charge is increased (generally by widening the boiling 
range), the octane number of the reformate is also in- 
creased at a given dry gas yield, but the octane increase 
with respect to the charge is less. If the charge in the 
example had been 50 RON clear, for example, reformat 
qualities at 0.0 and 3.0 ml per gallon TEL would be 


72.5 and 85 (approximately), respectively. Thus it may 
be seen that the effect of reforming a higher quality 
naphtha would be a lower pool octane increase at a given 
serverity. Polymerization of the olefins produced would 
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increase the yield about 1.0 volume percent to 90 7 and 


would add 0.3 to 0.4 octane numbers to the resultant 
pool quality 

The economic balance required to determine the pet 
centage of straight-run naphtha to be reformed and the 
corresponding vield-octan relationship to be attained 
when using tetraethyllead to maximum economi ad 
Keith, Carey, and 


Also worked out were the economics 


vantage was analyzed in detail by 
Ward'™ in 1937 
of that day of using high octane, expensive blending 
agents from outside the refinery for octane improvement 

he problem of comparing thermal and catalytic r 
forming has been studied by Maples Correlations be 


tween Research and Motor octane numbers, clear and 


leaded, have been made for the major components of 
gasoline Such correlations permit use of early data on 
thermal reforming when octanes were 


ASTM Motor method only 


Octane Improvement Costs in Catalytic Reforming 
Makine use of an arbitrarily defined unit of octane 


re ported by the 


numbet improvement has been found to permit study of 
the problem on a consistent basis. The unit referred to 
RONB) and is 


equal to barrels of gasoline of improved quality multiplied 


is the Research octane number barre] 
by the difference between the 
Algebraically 
where \ 
R¢ YN is the 


improved quality 


improved quality and the 
this is stated RONB \ 


is product volume in barrel 


Starting quality 
RON.-RON, 
+2 gallons Research octane number of 

RON, is the original 

Attention 1s called to the dif 

ference between a unit so defined and a straight material 


Once the RONB value i 


cal ulated for a viven quality inproverne nt Ope ration, an 


gasoline and 
Research octane number 


balance of octane numbers 


economic analysis permits assigning a dollar effect to the 


improvement The unit that gives small, convenient size 


numbers is cents per Research octane number barrel 


cents per RONB 

Although yield-octane re lationships COMMPrise hasic data 
for evaluating reforming processes, such data do not ce 
fine (without considerable calculation) the improvement 
effects when reforming is added to a given refinery gaso 
line manufacturing operation, For this reason the unit 
cents per RONB will be used during the 


relorming techniques to follow Use of uch a unit dor 


dis ussion ol 


not imply an attempt to compare over-all costs of the 


Rather 


considered to afford a common denominator 


many competitive means of octane inprovenn nt 
the unit is 


for considering yield-octane economics as they might ap 


ply to spec ifie operations Of course, subject to assump 


tions that will be detailed, the use of cent pe RONBE 


does connote order-ol-size costs for improvement tech 


niques 

Lhe effect of naphtha reforming on gasoline volume and 
quality may be described by the following calculation 
using 100 barrels per day as a basis 

Effect on Gasoline 

Operation Pool, B/D 
Remove Low 

(dctane Naphtha 
Add Reformed Naphtha 


Net (Weighted Ave 


= «ll How To Get Those 








Volume percent yield of reformed naphtha is expressed 
as Y, Research octane number (at the given lead level 
of the low-octane naphtha charge is RONy and that of 
the reformate is RON, (at that same lead level). By 
weighted averaging using volumetric blending Research 
octane qualities, the effective quality of the net effect 
Y-100) on gasoline pool can be calculated as shown. 
Octane improvement imparted by such an operation to 
a gasoline pool in terms of RONB is equal to 


" Y(RONg) 00(RON, 
(Y 100)[ > RON 100(R 


Y 100 RON, ] 


where RON» is the Research octane number of the pool 
at basis TEL) before reforming. It will be noted that 
RONB is therefore independent of the volume of the 
gasoline pool on which a reforming effect is applied. 

To afford a basis for calculating order of magnitude 
octane improvement costs from naphtha reforming yield- 
octane data in the literature, a general equation has been 
utilized: 


¢/RONB 
Y 100 F) (P, 
100 RON, 


94T) +P(F +G P, 1OOH 100 E 
100 RON, 1IOF + Y (RON, RON, 


Where: Y Yield of debutanized reformate, bbls/100 bbls of 


charge 
Pp, Market price of gasoline of quality RON,, ¢/barrel 
T = TEL concentration, ml/gallon 
P, == Value of butanes, ¢/barrel 
G Yield of butane on reforming, bbls/100 bbls of 
charge 
Py Value of fuel gas, cents per million Btu 


H Yield of fuel gas (Cy, and lighter) 
of charge 
E lotal Reformer Operating Cost, ¢/bbl of charg: 


, million Btu/bbl 


RON Research octane number at TEL concentration, 7 
Subscripts: p — gasoline pool before reforming effect 


n naphtha charge to reforming 
! debutanized reformate 
! bbls butane removed from gasoline pool to maintain 


10 Ib RVP per 100 bbls naphtha reformed, For 
simplification, butane RVP assumed to be 71 psi 
and butane RON to be 100 irrespective of T 
F 10 (Y + 1ORVP, 100 Y (RVP, 
61 
where RVP = blending Reid vapor pressure of 
component designated 
PEL price basis = 0.214 ¢/ml 
The equation was derived from a reforming-effect cal- 
culation of the type described above with the exception 
that a vapor pressure effect has been incorporated, The 
equation lends itself to naphtha reforming data reported 
on various bases, For example, if yields and qualities of 
reformates are expressed on a 10-pound RVP basis, then 
Y in the equation becomes volume percent 10-lb. re- 
formate, the term (F+G 
subscript o denotes barrels of outside butane required to 


is changed to (F-——-G,) where 
reach 10-pound RVP on reformate per 100 barrels naph- 
tha charge. 

In order to be of use in interpreting naphtha reforming 
data found in the literature, certain assumptions have 
been made with respect to terms in the cents per RONB 
equation, and those are listed below: 


P, 504 ¢/barrel (12.0 €/eallon 
Py 210 ¢/barrel (5.0 ¢/gallon 


Py 25 ¢/million Btu 

E 50 ¢/barrel 

H wt. “oe dry gas 9.4, 12.4, or 14.6 depending on 
whether the operation is mild, moderate, or 
severe 


G SCF /bbI charge times 0.00046, 0.00071, or 0.00109 
depending on operation 
RON, 90 at TEL concentration T 


20 


Most reformate quality data are given at two TEL con- 
centrations, 0.0 and 3.0 ml pér gallon. Therefore, in most 
interpretations, cents per RONB values will apply for 
pool TEL concentration of 3.0 ml/gallon. In cases 
where RON, is not given on a leaded basis, correlations 
of Maples*”’ 
In cases where leaded qualities of reformates are not 
given, Maples’ correlations are used up to 100 RON at 
3.0 ml per gallon, and a TEL response of 15 performance 


; ; BO aii 

RON 123. = for 3.0 ml TEL per 
PN 

gallon has been assumed for reformates reaching octane 

number levels above 100 with TEL. When not otherwise 


cited, blending RVP values for reformer charge stocks 


have been used to obtain leaded qualities 


numbers 


and debutanized reformates have been assumed to be 
2.0 psi and 3.0 psi, respectively 

It can be appreciated that using a system so described 
does not permit—in fact prohibits—comparisons of dif- 
ferent means of octane number improvement. The pur- 
pose in using an approach of this type is to put yield- 
octane effects on a consistent basis and to acquaint the 
reader with the general economics of octane number 


improvement. 


Investment and Operating Costs 
tion given previously for octane improvement cost, 

¢/RONB 
Y 100 F)(P, 9.4T) + Pp (F+G 
100 RON, — 100 RON, — 10F 


Reviewing the equa- 


P, 1OOH LOO E 
Y (RON, RON, 


it will be noted that the cost unit is a function of three 
elements: yields of reformed gasoline and by-products, 
the respective octane qualities of the feed stock, the gaso- 
line pool, and the reformate, and the operating cost fac- 
tor E, The first two elements, yields and qualities, are 
to an extent fixed by circumstances or represent test data 
over a catalyst of known activity under specified operat- 
ing conditions, The third element, operating cost, is then 
the cost of maintaining catalyst activity (both replace- 
ment costs and regeneration expense, if required) and of 
maintaining the specified operating conditions under the 
proper degree of control and safety. In addition, invest- 
ment charges, taxes, insurance, royalty, and general ad- 
ministrative expenses (overhead) comprise part of the 
operating cost. On the premise that yields and qualities 
are normally set by a design basis, the most variable 
element of octane improvement cost may well be the 
operating cost item. 

Knowledge of incremental yields and quality effects 
varying charge rate and operating conditions) is very 
important to economic operation of a unit once it has 
been installed. Associated with such incremental] product 
effects is also incremental operating cost, that part of 
total operating cost that varies as a function of charge 
rate and/or operating conditions. As discussed in an 
earlier section, the analysis of operating costs has been 
studied and reported by Hamilton,'** who uses the term 
“marginal” rather than incremental. 

It is recognized that prior to installation many factors 
go into management’s decision to construct naphtha re- 
forming units. As initially designed and built, the over-all 
cost may not be nearly optimum with respect to the im- 
mediate octane improvement problem, The unit may be 
oversize in anticipation of an octane improvement pro- 
gram stretching over a several-year period. Thus invest- 


ment would be high when allocated to the immediate 


PetroLeuM REFINE R—Vol. 34, No. 9 


RPE Syste: 
Pes incl i 








octane improvement problem. Auxiliaries may also be 
out of proportion in anticipation of future demands 
Decisions based on the economics of octane improvement 
may be divided into two distinct types—the decision to 
be made prior to constructing a unit, and the decision 
to be made after construction with respect to optimum 
operation of the facilities available. Long-term and short- 
term may be convenient terms for such decisions 

In demonstrating a short cut procedure for estimating 
plant cost, Gilmore''' has used a catalytic reformer as 
an example. Gilmore’s breakdown of a reformer’s princi- 
pal items that would normally be determined from a 


process flow sheet is given below: 


Principal Items 

Vessels $ 47,000 
Heat Exchangers 101,000 
Pumps 8.000 
Compressor £5,000 
Heater 59,000 
Miscellaneous Mechanical 1,000 
Instruments 17,000 
Structures 4.000 
Electrical Equipment +,000 
Freight , 000 
Potal Principal Items $288,000 
otal other material (piping, concrete, insulation, paint- 
ing, etc.) runs to $91,100, or 32.2 percent of total princi- 
pal items. Other items of plant cost were total direct 
field labor, $75,000 (26 percent of total principal items 


total indirect costs, $52,000 (18 percent of total prin ipal 
items), and engineering, overhead, fee, 
$116,000 (23 percent of total principal items 
cost was $688,000, o1 


items. Catalyst inventory was not included, nor was unit 


and contingency 
Votal job 
199.2 percent of total principal 


size referred to. Also pointed out in Gilmore’s analysis 
are differences among major refinery process units with 
respect to the relationship that total principal items bear 
to total direct plus indirect cost 

Other interesting data on investment costs for catalyti 
reforming installations have been presented by the 
American Institute of Chemical Engineers in their 1954 
Student Contest Problem.’ This publication presents a 
breakdown of investment cost into two components 
one independent of octane level, and one a function of 
octane level. The breakdown reflects the added costs of 
reactor volume, and catalyst inventory incident to op 
eration under severe (high octane improvement) con 
ditions 

A study of hydroforming economics published by Mc- 
Grath 
barrels per day Fluid Hydroformer operating on a 204- 
173 F. Mid-Continent naphtha of 39 RON, clear. With a 
4.0 cents per gallon differential between 10-pound RVP 


gasoline and the feed stock and extraneous butanes at 


gives an economic balance sheet for a 7500 


5% cents pel gallon, a payout time of one year on a 
$2.25 million investment was indicated before deprecia 
tion. A 10-pound RVP, 95 RON (3.0 ml TRL 


was made in 92 volume percent yield 


product 
Process cost was 
indicated to be 32.7 cents per barrel of charge exclusive 
of deprec iation. Also pointed out in McGrath’s study was 
the fact that regeneration facilities in fixed-bed hydro- 
forming represent about 40 percent of the total invest 
ment 

Cost information (March, 1950, construction) on 10 
000-bpsd moly 
given by Murphree** 


catalyst hydroforming units has been 


as follow 
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Fluid Fixed-Bed 
On Site Investment $4,350,000 $7 
Utilities 190,000 


,370,000 
190 000 

$4,540,000 
Initial Catalyst Cost $ 285,000 


760,000 
560,000 


Lhe plants were designed to produce a Cy, product ol 


95 RON, clear, from a mixed base naphtha 


An economic comparison between Fluid Hydroforming 
and thermal reforming plus polymerization has been 
given by Shepardson, et al The example is that of 
reforming 10,000 bpsd of 50 RON (clear) 200-350 I 
virgin naphtha to produce a 91.5 RON clear, 10-pound 
RVP gasoline. Hydroforming was at a 90 RON (clear 
level on the C, to 430 F. naphtha. Although hydroform 
ing investment was $1,580,000 higher (4.9 vs. $3.32 mil 
lion) and operating cost was 59.5 vs 29.5 cents per barre] 
of charge, a 63 percent per year return before income 
taxes was indicated on the differential investment. Shep 
ardson further reported that reforming at a 95 RON 
clear) C 
favored by economics. Although unit investment for a 
95 RON operation is highe: 


make a given RON pool requirement 


to 430 I product level for motor vasoline wa 


less capacity is required to 
Economics were 
1LO.000 bpsd to 


1850 bpsd by 


given comparing the hydroforming of 
90 RON, clear, vs. hydroforming 8150 
passed bpsd to 95 RON, clear 
RVP, 91.5 RON clear gasoline 


and $4.52 million, respectively 


to produce a 10-pound 
Investments were $4.9 

and operating costs were 
9.5 vs A net credit of $550 per 
| 


day was indicated for the severe cas¢ 


14.0 cents per barrel 


The major equipment requirements for a Fluid Hydro 
former of 22,200-bpsd capacity has been given by Ty 


son as shown in Table 18 





TABLE 18—Fluid Hydroforming Unit Requirements 
(Capacity——-22,200 BPSD) 


Equipment 
presso 
‘ir 
Ke 


Requirements 
rs, BHP 


Heat abs ! 

Heat Transter Su 

Reactor teel. ibe 
Utility Requirements 

Power, kw 

{ o R water 


tean et 





Pertinent to the first Fluid Hydroformer at the Destre 
han, La., refinery of Pan-Am Southern Corporation 
Seebold et al 


erations producing hydroformate of 95 and 85 RON 


summarized operating cost data for op 


clear, respectively, as shown in Table I 





TABLE F 
RON, Clear 


( ge, b 
Cents, Barrel of Charge 
t cilitie 


M 





I he high severity operating costs are noted to he yf) 
percent higher than those for the low severity operation 


Berg” has given projected utility requirement for 


—— 





10,000-bpd Hyperforming unit as follows: 


Fuel gas, Mm Btu/hr 77.8 
Steam, 400 psig, lb./hr 6470 
Cooling water circulation, gpm $292 
Electricity, kw 50 


Also reported by Berg®* have been capital investment 
costs of 150-300 dollars per barrel daily capacity and an 
initial catalyst cost of $20 per barrel of capacity for the 
Hyperforming process. Utility requirements for the first 
1100-bpd 


commercial Hyperformer were given as fol- 


lows: 
Fuel gas, M Btu/hr 


Produced by unit 
Required for heaters 


18,400 
11, 350 
Net (production 7,050 
Air, scf/M +5 
Cooling water, gpm (38 F. rise 263 
Power, kw 117 
Catalyst makeup, lb./SD 9.0 


Direct operating cost was indicated to be 17.7 cents per 
barrel of charge. 
Nelson*"! 


log-log relationship between capacity, bpd, and invest- 


has correlated Platforming unit costs by a 


ments adjusted to a 1946 construction index 

Investment costs (1950 basis) of $700,000 for a 1500- 
bpsd unit and $1,600,000 for a 5000-bpsd Platforming 
unit were cited by Haensel.'** A 10,000-bpsd unit was 
stated to cost about $2.5 million, Also given were operat- 
ing costs for a 1500 to 2000-bpsd unit as follows 


Item ¢/Barrel of Charge 
Labor 
Maintenance 
Taxes and insurance 
Utilities, ex. fuel 
Catalyst, less than 
Royalty 
Total 


Fowle et al.’°* reported Catforming unit construction 
costs for a size range of 750 to 12,000-bpsd to be $350 to 
$450 per barrel per day (1952 basis). Utilities for a 10,- 
000-bpsd unit were also given as follows: 

57 Mm Btu/hr 
18,000 Ib. /hr 
1,650 bhp 

150 kw 

175 gpm 


Reactor furnaces——delivered duty 
Stabilizer reboiler, 400 lb. steam 
Recycle gas compression 

Power 

Cooling water make-up 


Investments included hydrogen sulfide removal equip- 
ment, Catalyst replacement rate was stated to range 
from 40 to 100 barrels of charge per pound. 

Estimated yields and costs for 500 and 4500-bpd Plat- 
formers operating on Mid-Continent naphtha have also 
been given by Anon.** 

Teter et al.**’ in discussing operations with the Sin- 
clair-Baker catalyst, state that catalyst cost will vary 
from 3 to 10 cents per barrel of reformate, A breakdown 
of total, typical operating cost was given as follows: 


Item ¢/barrel 
Operating labor 1.5 
Supervision 
Repair labor 
Repair material 
Payroll burden 
Supplies, misc 
Utilities, Steam 
Power 
Water 
Fuel 


Total direct, ex. catalyst 


268 


Weinert et al.** presented typical utility requirements 
and average operating costs for a 1500-bpd Platformer 


Steam for small pumps, lb. per hour 650 
Power, kilowatts 240 
Fuel gas, millions of Btu/hr 25 
Cooling water, gpm 825 


Costs: 
Labor, operating 
Utilities 
Catalyst 
Laboratory 
Royalty 
Maintenance 
Taxes, insurance 


Total 54.0 


bbl charge 


Fulton’”® in a report on the potentialities of Platform- 
ing natural gasoline cited utilities for a 1500-bpd unit 


as follows: 


Steam, lb./hr 800 
Cooling water, gpm 

Power, kw hours 

Instrument air, cfm 

Fuel gas (1290 Btu) cfm 


In discussing factors in selecting a reforming process, 
Steel et al.*°” commented that non-regenerative processes 
have lower operating costs because of simpler equipment 
Regenerative platinum has the highest operating cost of 
the three types (regenerative platinum, non-regenerative 
platinum, fluid molybdena). Utilities costs vary little, 
and non-regenerative platinum has lower maintenance 
costs. With regard to investment, non-regenerative is 
lowest, and investment is 10 to 25 percent higher for re- 
generative platinum. Equipment cost is highest for fluid 
molybdena units, but percentage difference is lower for 
larger units. Non-regenerative platinum often requires 
auxiliary equipment for feed preparation and desulfuri- 
zation. Initial catalyst inventory can be quite a factor, 
platinum catalysts ranging from $8 to $14 per pound 
and moly catalysts about 60 cents per pound, as indi- 


cated in Table 4 


Another important aspect of catalytic relorming costs 


is the question of licensing arrangements, as pointed out 
by Egloff.* 


process know-how is by licensing or paying a royalty 


Frequently the only method of obtaining 


rate. Such costs are normally only a fraction of the re- 
search and development costs that would be incurred in 
developing such know-how. Royalty is often a flat rate 
or a composite of a flat rate and a percentage of the 
product price, In the various platinum catalyst processes, 
the royalty picture is closely tied in with the questions of 
initial catalyst cost and catalyst replacement cost 
Paid-up royalty rates on the various catalytic reform- 
ing processes run in the general range of $100 per bpd 
of installed capacity. Running royalty rates payment on 
the installment plan, so to speak) might run on the 


order of 7 cents per barrel Egloff States that fixed-bed 


hydroforming royalty rates were set at 5 cents per 


barrel of fresh charge plus 5 cents per barrel of aviation 
product plus 3 percent of the f.o.b. refinery bulk price 
of other special liquid products produced 


In connection with the general topic of investment 
and operating costs, it is worthwhile to mention two 
excellent bibliographies on “Investment & Operating 
Costs for Chemical and Petroleum Plants” as authored 


by Barnet*® and by Harton and Tisot."* 
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Yield-Octane Economics—-As previously pointed out, 
the yield-octane relationship particular to a given cata- 
lyst and set of operating conditions is one of the threc 
A sec- 
ond element is the relationship between qualities of the 
gasoline pool and both the naphtha charge and refor- 
mate 


important elements of octane-improvement cost 


In the section which follows, the equation devel- 
oped above for octane improvement cost will be applied 
to reported yield-octane data in order to afford a con- 
sistent basis for expression of costs as they might relate 
to a typical refinery octane improvement problem. As 
already outlined, this is accomplished by assuming a 
typical refinery gasoline pool quality and by assuming 
the third element of improvement cost (operating cost 
factor) to be a constant for all the catalytic reforming 
situations considered 

The data shown in Table 19 have been presented by 





TABLE 19——Yield-Octane Relationships in Reforming Reactions 


Vol. Percent Yield, 


REACTANT RON Product RON Theoretical 


Cyclohexane 110 
Methyleyclohexane 104 
lrans-1, 3 Dimethyleyclo 

hexane BS Xylene 145 
N -heptane 0 Toluene 124 


Benzene a R29 3 
loluene 124 





Draeger et al.’° and can be interpreted to give some 
basic insight into the economic aspects of octane im 
provement by catalytic reforming. 

effect and neglecting 
hydrogen credit, application of the equation for cents 
per RONB to the theoretical yields above gives the fol- 


lowing costs for methylcyclohexane. trans-1, 


Assuming no vapor pressure 


} dimethyl- 
cyclohexane, and n-heptane, respectively: 9.3, 2.6, and 1.6 
cents per RONB. Although the yield on n-heptane 1s 
lower, its octane number relative to that of the pool is so 
than the other reactants that RONB is 
greater and unit cost therefore smaller 

Maples*”’ 


employing a hydrogen-rich recycle gas stream gave good 


mu h lower 


reported that catalytic reforming processes 


correlations of yield-octane data. Such correlations, how- 
ever, assumed that the rate of decrease of yield of gaso- 
line per unit increase in octane number was a function 
solely of the octane level at which reforming takes place 
In checking the assumptions, correlations useful in gen 
eral studies were obtained by plotting the instantaneous 
rate of disappearance of liquid product per unit increase 
in octane number of the reformate versus leaded octane 
number of the reformate 

The market price value of a Research octane numbet 
is a difficult if not impossible number to define. Nel- 
son*** has correlated average cargo prices ol gasolines 
with the logarithm of specified Research octane numbet 
for the years 1947 to 1955. Such correlations indicated 
the relationship, cents per Research octane number per 
barrel to be 4.0, 5.9, 8.9, and 14.3 cents per RONB for 
octane numbers of 82.5, 87.5, 92.0, and 95.0, respectively 
With unlimited flexibility to vary grade productions, a 
refiner could possibly take advantage of such relation 
ships to tailor octane improvement steps to precise, opti- 
mum costs. 

Yield Octane Economics—Moly Catalysts——Estimates 
by Parker*® in 1945 shows a direct operating cost plus 
20 percent depreciation of 1.6 cents per gallon of hydro- 
formed gasoline. With low-sulfur virgin naphtha worth 
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1.0 cents per gallon and by-products at 1945 prices, cost 
of hydroformate was shown to be 7.7 cents pet gallon 
relative to 79 RON motor fuel at 6.0 cents pet 


in a 5000-bpd unit 


gallon 
Thus 1945 economics showed this 
naphtha reforming operation to be economically unat 
tractive. The cost would have to be assessed to octane 
number improvement 

Draeger et al state that in hydroforming a 250- 
300 F. naphtha is a more desirable feed than the cor 
responding 200-300 F. fraction because the higher boiling 


fractions of lower greater 
Reference to the cents per K¢ INB 


equation will show that the 


starting octane level show 
octane improvement 
relationship between the 
quality of the charge stock and that of the gasoline pool 
from which it is removed is a major factor in octane 
improvement economics. Thus, other considerations not 
withstanding, the lower the quality of feed stock, th 
cheaper the unit improvement 

Catalytic reforming data on commercial runs on Mid 
Continent naphthas alone and mixed with West Texas 
naphthas are given by Hill, Vincent, and Everett 
Extensive data on 19 commercial runs of hydroformineg 
are available with which the cents per RONB equation 
can be utilized 

Seebold et al 


fluid hydroformer installed at the Destrehan, Louisiana 


reported data for the first commercial 


refinery of Pan-Am Southern Corporation as shown in 


Table 20. Design feed stock had a boiling range of 220 





TABLE 20—Yield Octane Data-Fluid Hydroforming 


Case I (x 


RON eat ) ) r ad t 0 
Naphtl teed SPSL) CL 
0 ib 

Extras 16 Ls 
Dry « per 
RON, 10 ib. Rvp 
MON, 10 Ib. R 


culated ¢/KONB 





535 F. and RON, clear, of 60.0. By 
an incremental cost of 15.2 cents per RONB is indicated 
by the calculation 


changing severity 


Ferrell. Tusson, and Parkes in reporting on the op 
eration of a Fluid Hydroforming unit at Destrehan, La 
Fluid Cala 


rave general test data as shown in ‘Table 21 





TABLE 21—Yield Octane Data—Destrehan Fluid Hydroformer 





lyst make -up was noted to be 110 to 120 pound per day 


0.06 pounds per barrel as compared with a stated 
economic 


feed 


maximum rate of 0.2 pounds per barrel of 


Pilot Hyperforming data on a charge of 63 RON 
} ml TEL), 27 percent naphthenes, and 19 percent 


aromatics has been given by Berg as lable 


shown inh 


——— 
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22. No data on vapor pressure increase of the reformat 


were given, and calculation of cents per RONB by the 
illustrative equation is therefore obviated. Also given 





TABLE 22—Yield-Octane Data-Hyperforming 


Cc 
G10 


iit 





was a material balance for a 10,000-bpsd unit charging 
70 percent Santa Maria cracked gasoline and 30 percent 
straight-run naphtha 

In a separate reference Berg’’ has also documented 
pilot Hyperforming data on a stock containing only 11 


percent naphthenes as shown in Table 23. By making 





TABLE 23——Yield Octane Data—Hyperforming Paraffinic Naphtha 


CHARGE 


RKRON, 3.0 mi TEI! 
Percent Naphthens 
Percent Aromatics 
IBP-FBP, “I 

RUN 

(4 formate, vol, percent 
RON, 3.0 mi TEI 


Dry gas, Sef/Bbl 
Butanes, vol, percent 





assumptions with regard to the reformat« vapor pressure 
increase in the Berg data, one could approximate cents 


per RONB for catalytically reforming such stocks 
Data on the 


forming as reported by Berg’ are 


first commercial application of Hype: 
summarized below 
and cents per RONB has been calculated assuming dry 
vas yield of 400 sef per barrel 


Charge Stock 

IBP-FBP, ‘I 

RON, 3.0 ml TEL 
Vield-Octane 

10-lb. RV P Reformate, Vol. % 
Outside C, required, vol, % 


RON, 3.0 ml TEL, 10-lb 
Calculated cents per RONB 


Haen 


have made a detailed comparison be 


Yield-Octane Economics—Platinum Catalysts 
sel and Sterba'* 
tween thermal reforming and Platforming of a Pennsy| 
vania straight-run gasoline, Yield-octane relationships 
are shown, Other comparisons given are TEL suscep 
tibilities, volatility characteristics, and hydrocarbon typ 
and distributions. Summarized yield-octane data on the 
Pennsylvania naphtha lor two operating severities are 


as shown in ‘Table G 





TABLE G 


Charge Reformate 
RVP, pel ; 

Vield, Volume Percent 100.0 

RON, 3.0 65.2 

C4, Volume Percent 

Dry Gas, Weight Percent 


Calculated Cents per RONE 





The incremental octane improvement Cost sustained 
by going to the lower yield is calculated to be 9.5 cents 
per RONB, 

A detailed description of the first Platformer at Old 
Dutch Refining Company, Muskegon, Mich., 


is viVen by 


270 


Kastens and Sutherland.'’** Also given are performanc: 


data as follows: 


Charge Platformate 

RVP 0 10-lb. RV P, Vol. % 97.1 
W/ Naph $3.0 X's Cy required, vol Te +5 
“ Arom 5.0 RON, 3.0, 10 lb 94 
RON, 3.0 70.2 C, and Ltr., SCF /bbl 599 
Calculated cent per RONB i4 


Pilot data on Houdriforming different naphthas ar 
given by Heinemann, Schall, and Stevenson as showr 


in Table 24. Houdriforming pilot data on an East Texas 





TABLE 24—Yield Octane Data—Pilot Houdriforming 


A B 


Charge 
RON, 3.01 PEI 
RVP, psi 
Percent Naphthene 
Percent Aromat 
Products 
ol. percent 
(4 l, perce 
KVP, psi 
RON, 3.0 ml TEI 
Dry gas, wt. percent 


Calculated ¢/RONB 





type naphtha are also available in an earlier work by 
Kirkbride 


Processing a West ‘Texas sweet mixed-bas« naphtha 
at 275 psig in a pilot plant Houdriformer was discussed 


by Dart et al The data in Table 25 reflect severits 





TABLE 25——Pilot Houdriforming—West Texas Naphtha 


Charge 
IBP/FBP 
Kyp, psi 
RON, Clear 
RON, 3.0 TEI 
Percent Naphthene 


Perce 





increases by varying reactor inlet temperature at 
stant space rate (V/hr./V) and by varying space rat 
Calculated incremental cost 
for increasing temperature Run | Run 2) and for 
reducing space rate (Run 2 vs. Run 3) ar 


cents per RONB respectively 


at constant temperature 


1.6 and 5.9 


An economic survey of catalytic reforming in modert 
Burtis and Noll b 


barrels per calendar day 


refineries has been presented by 
starting with a 10,000-bped 
refinery charging East Texas Crude. For a refinery witl 
thermal cracking equipment, replacing thermal reform 
ing with Houdriforming was shown to provide an in 
cremental investment payout of 2.2 years (before federal 
taxes). Similarly, in a refinery with catalytic cracking 
an attractive incremental investment payout was indi 
cated for Houdriforming replacing thermal reformin; 
Also noted were economics in favor of mild Houdriforme: 
The article gives a 


operation versus severe operation 


complete economic basis (price structure, unit invest 


ments, and operating cost components) and thereby 
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affords a convenient basis for making general economi« 
studies 

Noll. Burtis and Dart 
concerning the proper selection of charge stocks and re- 


have’ published information 


forming severity, Economic selection of charge stock 
boiling range and severity for the Houdriforming of a 
typical sweet naphtha was illustrated, Economics favored 
78 to 82 RON clear 


of the narrowest boiling 400 F. end point naphtha with 


moderately severe Houdriforming 


which it is possible to reach a desired octane level. Con- 
densed data are given in Table 26. Increasing severity on 





TABLE 26—Yield-Octane Data—Houdriforming 


Charge Stocks (IBP-FBP) °F 


205.400 100.400) 
Percent Naphthenes 5 i) 
Percent Aromatics 13 H 
RON, +3.0 ml TEI 


Results: 
RON, clear, 10-Ib. Reformate 
RON, +3.0mlITEL, 10-Ib. Retormate 
Yield, 10-Ib. Reformate, vol. percent 
Excess C4 required, vol. percent 
Dry gas, Mm Btu Bbli 


Calculated, ¢/RONB 





the 205-400 F. charge is calculated at 4.6 cents per 
RONB while that on the 300-400 F 
per RONB. Increasing the boiling range under moder- 
ately severe conditions (85 RON, 
calculated at 8.4 cents per RONB 
On a comparison using two cuts of East Texas naph 
tha, Fowle et al." 


lighter fraction gave a pronounced improvement in yield- 


charge is 4.7 cents 


clear, reformate) 1s 


found that the cut minus the Cy, and 


octane relationship. At a 96 volume percent yield of 10 
pound material, the heavier feed gave 7 octane numbers 
Research 

Teter et al.?* 
clair-Baker catalyst, noted two alternates. When running 
for 80 to 90 RON, clear, reformate, continuous catalyti 
reforming may be employed. When running for over 90 


more improvement than the lighter feed 


in discussing flexibility with the Sin 





TABLE 28—YVield-Octane Data—Pilot Catforming 


Mid 
West Conti- Call Gulf 
rYPE CHARGE East Texas Texas nent fornia Const 
RON Or rel 
Percent Naphthenes 
Percent Aromatics 


\ Percet 
\ Percent 
Wt. percent 
RON 
Rvp, ¢ 


Calculated ¢/RONB 








TABLE 27—Yield-Octane Data—Sinclair Baker Process 


Mid- 
Contl- 
FEED STOCK nent 


Kuwait 


IBP/FBP, °F 236 37 740/390 
Percent Naphthenes bow 4.4 
Percent Aromatics 4.4 
R¢ IN ‘ lear ~~ 29.6 
RON, 3.0 ml. TEI 2.5 


500 psig 200 psig 500 psig 200 
Con- Regen- Con- Regen 
tinuous erative tinuous erative 


OPERATION 
Products 
10-Ib. Rvp n 80.4 
RON, 3 mi TEI 99.5 
Dry gas, ¥ reen 0.0 
Excess ( t air ' nt 10 


Calculated ¢/RONB 





RON. clear. a regenerative 


quired. As distinguished from continuous operation, th 


type operation may be re 


latter scheme embodies facilities to regenerate a portion 
of the catalyst without interrupting the processing cycle 
Also given were the data in Table 27 with which cent 
per RONB calculations have been made 


Fowle et al have also reported pilot reforming data 


as shown in Table 28 (Atlantic Catforming process) with 


which cents per RONB values may be estimated 

Grane’ reported in late 1953 the first commercial 
Catforming data obtained on the 750 bpd reformer at 
the Prewitt, N. M., refinery of Malco Refineries, Inc. An 
PeTRoLeuM REFINER 
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8.5 pound-RVP, 56.2 RON (3 ml) naphtha charge was 
shown to yield a 10-pound RVP reformate of 91.2 RON 
} ml) equal to 104.3 percent by volume of debutanized 
feed 
Faulkner et al.” 


forming obtained on the first commercial unit, a 750 


reported commercial data on Cat 


bpd reformer that went on stream August 4, 1952, at the 
| 


LaBlanca refinery of McBride Refining Company a 


shown in Table 29 





TABLE 29-——Yield-Octane Data—Commercial Catforming 


FEED STOCK Donna Crude LaBlanca Crude 
Rvp 
RON, clear 


Perce: Naphthe 





Thornton has also reported on the initial operation 
of the McBride Refining Company Catforming unit. ‘The 
economic aspects of reforming were illustrated by com 
paring net refinery revenue before and alter reforming 
On gasoline equal to 25 percent of crude BL percent 
premium made by blending outside natural gasoline 
0-50 with straight-run and by adding 15 percent of 
purchased high octane at 2.9 cent per gallon over mat 


ket to the premium blend. reforming wa shown to be 


profitable Reforming W As shown to perinit Increasing 
qualities from 88 and 84 RON to 91 and 86 RON on pre 
mium and regula 


respectively thereby increasing 0.2 


cents per gallon in value to top outside purchase ol 
high-octane stock, and to increase net refines revenue 
by the amount of 0.087 cents per g illon of gasoline two 
grades 
Forrester et al announced the Ultraforming proc 

in March, 1954, at the annual WPRA meeting. The 
process wa reported to take advantage of high yields and 
offered bi 


a platinum on-alumina catalyst rewenerated by a 


octane number 


operations at low pressure 
using 
novel technique In commenting on catalyst life. the 
authors stated that catalyst life 


s00 psi should be 


when Ultraforming at 


in excess of 150 barrels chara per 


pound, while Ultraforming at 200 psi should permit cata 


lyst life he yond 10) barre} pel pound Aving tests had not 


indicated a practical limit, Pilot data given in the paper 


are shown in Table 30 
In an excellent analysis of the factors to be considered 
Steel et al 


in selecting a catalytic reforming proce 
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TABLE 30—Yield-Octane Data—Uitraforming 


Arkan- 


Gulf Coast Mid-Continent eas 


Pressure, pel 100) 200) 
Charge: 
IBP-PBP, °F 22-494 06-461 
BON, clear WA 
Percent Naphthene 5.5 
Percent Aromatics 
Product 
Cor Reformate 
KON 
Vol 
Kyp, pei 
(4, vol. percent 
Dry gas, wt. percent 


4¢/KONB, Calculated 





grouped processes into three types: (1) Non-regenerative 
platinum fixed-bed reforming at high pressure, (2) Re- 
generative non-platinum fluid or moving-bed reforming 
at lower pressure, (3) Regenerative platinum fixed-bed 
reforming at lower pressure, Using data on three naph- 
thas. comparisons ol vield-octane relationships, octane 
RVP 


were made, Catalyst replacement cost was stated to br 


potentials, butane yields, and reformate volatility 
the item which varies most among processes. Catalyst 
life of 15 to 25 barrels of feed per pound of catalyst were 
noted for operations producing 93 RON clear reformates 
for non-regenerative platinum processes and twice that 
Much longer life 


milder Ope rations 


for regenerative processes would be 


expected for Replacement rate for 
non-platinum fluid operation would be about 0.2 pound 
per barrel of feed. Replacement costs of $4 per pound 
for platinum catalyst and 60 cents per pound for fluid 
molybdena were cited 


different 


Three illustrative cases covering 
charge stocks, reformer sizes, and feed and 
Using the cases 
pre sented by Steel et al..°*" cents per RONB calculations 
have been made as shown in ‘Table 31 


product values are given in the pape 





TABLE 31-—Vield-Octane Data—Process Types 


Mixed 


FEED Mid-Continent Gulf Coast 14% Coker Naph 
RON, clear 45 4 
Percent Naphthene 41.5 
~ hf 


Percent Aromatics 


W4) 5 
18.5 


Dry gas, wt. percent 
(4, vol. percent 
Cs vol, percent 
RON, clear 
Rvp, pei 


Calculated ¢4/RONE 


1. Non-regenerative Platinum ret 
4. Regenerative Platinum reforming 





Yield-Octane Economics 
catalytic 


Other Catalysts Extensive 
reforming pilot data over a chromia-alumina 
catalyst have been documented by Hughes et al One 
feed stock, West Texas naphtha, was reformed to three 
octane levels, and the data permit generalization with the 
improvement cost relationship The pilot data also was 
found to correlate well with the characterization factor, 
K. Data on the West Texas naphtha (60 RON clear, 
33 percent naphthenes, 19 percent aromatics) were given 
as shown in ‘Table 32. ¢ Om paring the two high t mpera 
ture operations with the next lowest temperature data 
Increase 
gives incremental improvement at 11.2 cents per RONB 
and the second increase gives improvement at 17.9 cents 


per RONB. 


Also given in the Hughes discussion were data ob 


one may calculate that the first temperature 


TABLE 32—Yield-Octane Data—Chromia-Alumina Catalyst 


Reforming Conditions 
em perature, | 
Pressure, psig 
V/Hr.V 
Yields, vol. percent charge 
10-lb. reformate 
Excess butane required 
Dry gas, wt. percent 
RON, 3 mi TEI 


O-lb. relormate 


ulated ¢ 
RONB 
4/RONB 





tained under identical conditions on the separate hydro 
carbon fractions of a 300 to 400 F 


Illinois naphtha a 


shown in Table 33 


Data obtained on a 0-bpd pilot Thermofor Catalyti« 


Reforming unit were used as the basis for illustrating 


commercial applicatoin of the process in a 10,000-bpd 





TABLE 33—Vield-Octane Data—Reforming Various Feeds Over 
Chromia-Alumina Catalyst 


iso-Paraf- 
rotal Non- fins 
400-400 F. Aromatic 


n-Paraf 
Naphth- fins 
thenes 

yew Aromatics ol. percent 

charge 

RON, clear, charge 

RON, C** reformate 

Vield, C** reformat 
cent 





refinery by Payne et al.**° To make 
ber of 93 RON £0 mi TEL a 
charging 260-410 F 


and a 5700-bpd thermal reformer charging 200-380 I 


a pool octane num- 
§600-bpd TCR unit 
naphtha was required in one cas« 
naphtha in another case. The latter also required a 1300 
bpd catalytic polymerization plant. The relative quantity 
and quality olf components comprising motor fuel before 


reforming were given as follows (1952 


RON 
Catalytic gasoline 
Thermal gasoline 
Straightrun plus natural gasoline 
Heavy straightrun 
Polymer 


100 89 pool RON 


CCR investment was $3.1 million (1952 
$2.06 mullion 
were shown to pay out the 
Some of the 


versus thermal 
reforming of Incremental TCR savings 
added investment in 1.4 
years )0-bpd pilot TCR data have been 
used to calculate order-of-size octane improvement costs 


as shown in Table 34 


Reforming Cracked or Synthetic Naphthas 
Fractions of certain cracked naphthas are low enough 


in octane number to afford a means of octane improve 





TABLE 34—Yield-Octane Data—TCR Pilot Plant 


Colom- Depen- 54°) 
va tanized St. Run 
Paraf- Mixed West 415% 


finite Texas Texas Coker 


Charge 
Perce 
RON 

Products 

O-tb 
ercer 


f 
RON 
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ment by the double effect of withdrawing a low quality 
material from gasoline blends and returning a_ higher 
quality material. Le Roi and Ferguson in 1933'* gave 
data on thermal reforming of thermally cracked naphtha 
Some of the data are tabulated in Table 35. Degradation 





TABLE 35—Thermal Reforming of Cracked Naphtha 
Charge 260-415 F. Cracked Naphtha 
Octane No. 52 31 ON Straightrun 
Octane Degradation Octane Degradation 
Improvement Percent|ON Improv pnt 


Operation 





Recycle 52 to 80.2 2 
Recycle 52 to 81.8 42 
Once through) 52 to 70 0.59 
Once through! 52 to 80 0.76 


1 to 

| to 60.6 
tl to 49.0 
si to 59 





rate is noted to be somewhat higher for the cracked 


naphtha. 


According to Draeger et al., 
lightly 


large quantities of 


branched olefins and paraffins are present in 
thermally reformed naphthas and quantities of aromatics 
and naphthenes are small. Further noted was the fact 
that naphthas from residuum and gas oil thermal crack- 
ing are relatively low in octane number. Recracking in 
coil-only or coil-and-drum thermal units of heavier frac- 
189-400 F., 62 RON 


tions was said to yield about 85 


percent of a C,-400 F, naphtha of 78 RON, clear, or 75 
percent of a naphtha of 82 RON, clear 

Thermal processing of catalytically cracked naphtha 
has been discuss¢d by Pollock.?** In a pilot plant compari- 


son, thermal cracking of a nominal 400-500 F. fraction 
of catalytically cracked product was shown to give bet- 
ter over-all results than thermal cracking of a straight- 
run material of the same boiling range. For the catalyti 
charge a 60 volume percent yield of 98 RON clear prod- 
uct (90 percent @ 405 F.) was shown vs. a 55 percent 
yield of 71 RON clear product for the straight-run ma- 
terial. ‘Thermal conversion was shown to consist of a 


slight increase in heavy aromatics (above C,.), extensive 
olefin production in all fractions, over-all loss in naph 


thenes 


to cracking), and extensive formation of new 


paraffins in the C, to C, range. Paraffins decreased con 


siderably over-all. 


Where hydrocarbon composition of the naphtha lends 
itself to octane improvement by aromatics formation 
and paraffin isomerization rather than olefin formation 
through cracking, the catalytic reforming processes offer 
better means of improvement than thermal processes. A 
catalytic reformate containing essentially paraffins and 
aromatics only can be processed to segregate a 95 percent 
aromatic and a raffinate of 30-40 octane number which 
can be thermally reformed, according to Draeger.”® The 
product yield and octane improvement are comparabl 
to those obtained in conventional reforming of virgin 
naphtha. Thermal aftertreatment of catalytically cracked 
naphthas was practiced during World War II by some 
refiners in order to produce a highly aromatic naphtha 


Rich 


blends. Catalytic aftertreating was even more common 


as a Supercharge rating corrector in aviation 
providing large volumes of critically needed aviation base 
stock by second-passing through catalytic cracking units 

McGrath*** has reported pilot fluid 
data on a high sulfur California cracked naphtha (142- 
184 F 


hydroforming 


10 lb. RVP produ t, vol 
Outside C, for 10 lb., vol. % 


September, 1955 
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RON, clear, 10 lb. product 84.4 
RON, 3.0 ml TEL 95.7 
Dry gas, wt. % 8 
Sulfur removed, wt. 0.90 


Haensel' 
of a West 
of equal parts of the cracked and West 
Leaded Research octane numbers up to 
98.0 at 3.0 ml TEL were shown to be obtainable on the 
product No vield data wete viven 

Read 
40 F 


Yieids were 7 weight percent U, and lighter gas and 


has given data illustrating the Platforming 
Texas cracked naphtha alone and in a blend 
Texas straight 
run naphtha 


reported pilot Platforming data on a Cy, to 
fraction of fluid catalytically cracked naphtha 


92 volume percent debutanized Platformate. The charg 
stock, 55.9 °API. 1.5 pound RVP. Bromine No, 73. had 
RON, clear, of 92.2 and RON, 3.0 ml TEL per gallon 
of 98.2 Corresponding properties of the 
Platformate were 86.2 and 96.3 


debutanized 
respectively, Catalyst 
effects were not discussed. By the octane decrease and 
PEL susceptibility increase one surmises that the principal 
conversion was saturation of olefins and perhaps con 
version of very light naphthe nes 


Weinert et al prese nted data on the Platforming of 
a blend of 70 percent Santa Maria valley coker distillate 
Yields of 99.2 
10-pound RVP Platformate (6.3 per 


cent extraneous butane 1.0 volume 


and 30 percent Los Angeles straight-run 
volume percent 
percent butanes 
and 7.4 weight percent dry gas were reported. Quality 
of the 10-pound RVP Platformate was 86.4 RON clear 
95 RON, plus 2.0 ml TEL per gallon. Donaldson et al 

reported extensive data on Platforming a hydrogenated 
Fischer-Tropsch naphtha consisting of n-paraffins C,H, 
through C,,H., 


to aromatics by dehydrocyclization. Inasmuch as the feed 


to emphasize conversion of paraffins 


stock consisted mainly of n-paraffins, some of the data 


are considered of interest and are reproduced in ‘Table 36 





TABLE 36—Yield-Octane Data—Piatforming Hydrogenated 
Fischer-Tropsch Naphthe 


RON, Clear 


Charge Stock IBP-PRP, °F 
Results 

lemperat 
droge 





Heinemann et al have reported data on Houdri 
forming of hydrocracked naphthas Hydrogenative pro 
yield ol 


An « xample ol 


essing of heavy oils was tated to give large 


relatively low octane number gasoline 


naphtha from hydrocracking the 56 to 77 percent frac 


tion of an East Texas crude was give as follow 


IBP-FBP ‘1 
Fraction to 190 ] 
RON. clear 
Fraction 190 to 408 I 
Naphthenes 
Aromatics 
Paraftins 
RON, clear 





Hydrocracked naphthas were stated to perform much 
like virgin naphthas upon being catalytically reformed 
A 231-374 F. fraction of hydrocracked naphtha having 
RON (clear) of 45.1 and RON (3.0 ml TEL) of 64.2 
was Houdriformed to a C,+ yield of 85 percent. Product 
quality was 86.0 RON 94.8 RON (3.0 ml TRL 

Percentage aromatic in charge was 14 percent and that 
in the C.4 


cleat 


product was 52 percent 

In describing several processes that may be used to 
increase octane rating of a refinery’s total gasoline blend, 
Read’ in 1946 discussed the Isoforming process. The 
process was designed to increase the octane rating of 
cracked gasoline by isomerization of the olefins. The 
750-1000 
Pilot data on Isoforming 


process was fixed-bed, regenerative, catalytic, 
5-20 psig 
thermally cracked gasoline 


F., and low pressure 


a 68 octane number were 


given as follows 


Charge 
100 F. EP 
MON, clear 
MON, 3.0 
RVP, psi 
Isoformed 
Yield, vol. % 
MON, clear 
MON, 3.0 ml TEL 
RVP, psi 


lsoforming thermally cracked naphtha in lieu of thermal 
reforming straight-run increased Motor octane number 
(+3.0 ml TEL 


in a hypothetical refinery showing octane improvement 


from 77.3 to 78.7 and increased yield 


progression for various process alternates. Thermal re- 
forming and Isoforming conducted simultaneously in- 
creased MON (+3.0 ml TEL 


61.2, Armistead in 1946*" discussed Isoforming as an ap- 


of the gasoline pool to 


plication of isomerization of motor gasoline constituents 
The process has little or no effect on catalytically cracked 
naphthas, indicating a selectivity for certain lower-octane 
hydrocarbons present in thermal naphthas. On a delayed 
coker naphtha a Research, clear, improvement of 12.2 
octane numbers was accompanied by a RVP increase of 
4.1 psi 

Berg et al.* 
distillates could be isomerized at 375-425 C. over alumina 


reported that olefins in thermally cracked 


impregnated with anhydrous HCl, Octane improvement 
averaged 4 units, and liquid yields in excess of 95 percent 
were obtained, Octane number increase data at 400 C 
were given as shown in Table 37 

Because of their application as a means of pretreating 
catalytic reformer charge stocks, hydrogen pretreating 
processes merit comment in a review ol octane improve- 
ment economics. For straight-run naphthas of abnormally 
high sulfur, nitrogen, and metals, and for thermally 


gasolines, hydrotreating 


cracked naphthas and coker 


provides a means of processing these marginal quality 
stocks into ideal catalytic reformer feeds. Such pretreat 


ment is understood to be particularly required of cracked 





TABLE 37—YVield-Octane Data—Olefin Isomerization 


OLEFIN Orta. ON lsomerized ON Increase 
| Octane $ <O Sed 
Codimer R34 04 
DeC,s polyformate ; | 74-75 20 
DeCs coker naphtha ; i2 14 
DeC, thermal naphtha 69.72 5 





naphthas when platinum reforming is practiced. Among 
naphtha stocks, coker naphtha is the lowest quality com- 
It therefore 
route for improvement be- 


ponent that must be blended into gasoline 
is potentially an attractive 
cause the octane-barrel effect is larg 

Unifining is one such hydrotreating process on which 
data have been published.’*® Erected plant costs were 
estimated to be $75 to $175 per barrel of charge for a 
5000 B/SD Unifiner. The 


were given for a 5000-bpsd unit to treat a mixture of 


following economic factors 


high-sulfur cracked and straight-run naphthas 
Estimated Plant Cost $750,000 

Operating Costs, cents per barrel 

Labor 

Utilities 

Catalyst 

Hydrogen Consumption 

Maintenance (4 percent Inv 

Insurance, Taxes (2'% percent 


Total, ex royalty, 
depreciation, overhead 
Isomerization of Paraffins 
Motor 
of equilibrium mixtures of isomeric hydrocarbons (ove: 
AIC] 


lished by 


Frost'’* gives a tabulation of octane numbers 


and similar data are shown in Figure 3 as pub 
Hettinger, Keith, Gring and Teter.’** Thus 
as pointed out earlier under Hydrocarbon Chemistry, a 
limitation on octane improvement by isomerization of 
light paraffins appears to be an octane ceiling imposed 
summarized the effects 


by equilibrium. Evering et al.” 


of isomerization of pentanes and hexanes as shown in 


lable H 





TABLE H 


B.P., °F RVP, psi 


MON, Clear 
iCs 21.0 90 

ns , 15.5 62 
2,2-Dimethylbutane . 0.4 o4 
2,3-Dimethyl butane ; 7.1 04 
2-Methyl pentane l 6.5 74 
}-Methyl pentane 8 74 
ne 156 5.0 26 





Assuming 100 percent conversion and 100 percent s 
lectivity with regard to normal pentane isomerization 
the cents per RONB equation gives an octane improve 
ment cost of 2.8 cents per RONB on an unleaded basis 
At 3.0 ml per gallon, cost would be considerably higher 
because the difference between the normal pentane RON 
+ 3.0 ml TEL and the pool quality would be much less 
Economics are sensitive to butane prices because of the 
RVP increase when produc ing Isopentane 

Once-through yields on pentane isomerization wer 


given as follows by Evering 


Galstaun mentioned that the 50-60 volume percent 
isopentane yield on a once-through operation could be 
increased to 97 percent by recycling and that side re 
actions were slight 


Parker*™ 


lsopentane cost tor 


reported economics of pentane isomerization 
a 2000-bpd plant varied from 3 to 7 


cents per gallon with respective normal pentane value 


PETROLEUM 





of 2 to 6 cents per gallon. A 1945 price structure was 
used. A large pentane isomerization unit was indicated 
to increase the value of isopentane about 1.15 cents per 
gallon over the feed stock value. A slim margin was indi- 
cated in favor of C, isomerization in large refineries. The 
economics were based to some degree on untried opera- 
tions, however. Further, the vapor pressure penalty was 
not considered in the above costs. No feed preparation 
costs were included, and at the time of Parker’s study 
such processes required relatively pure feed stocks 

Evering” has given yields in hexane isomerization as 
shown in Table 38. 





TABLE 38—Yield-Octane Data—Hexane Isomerization 


} Once 2:1 
Ce Feed* Thru Recycle 


Recycle 
Dry gas, vol. percent l ; 53 
(4, vol. percent ; 5 8.7 
Products, vol. percent 85.2 
Bottoms, vol. percent 6 


‘ 
Product MON, clear j ¥14 


* Mid-Continent. 





Swearingen et al reported that two Isomate plants 
9000 bpd and 1750 bpd 
cessfully operated (1946 


had been constructed and suc- 
Operating cost was reported 
as 0.7 to 1.0 cents per gallon of reactor charge. For low 
octane normal paraffins, the process was competitive with 
TEL, while for mixed C,-C, 
at 1946 octane levels 


data were as shown in Table I. 


feeds, it was not competitive 


l'ypical Isomate feed and product 





TABLE | 


35% Cs, 059% Ce Mixed Hexanes 


Feed Isomate Feed Isomate 


10.0 | 10.0 


MON, Clear 70.1 708 
+ 1.0 ml ) 2O.0 xO.7 


+ 3.0 ml J 87.2 v5.9 





Poly and Alkylate 
Play a Part... 


The emphasis herein has been on octane improvement 


economics. Because processes such as polymerization 
alkylation, and catalytic cracking are not truly improve- 
ment processes but rather means ot converting non-gaso 
line hydrocarbons into favorable market price products 
these have not been considered in the scope of this dis- 
cussion, Of course, any process prov iding a high octane 
gasoline component is an integral part of a refiner’s 
octane position as discussed by Weber Economics of 


such processes, howevet seldom hinges on octane 


improvement, 

Polymerization and alkylation processes perhaps merit 
some coverage in this discussion because of several factors 
lo the extent Motor octane number again assumes im- 
portance as a gasoline antiknock quality specification 
alkylation will represent a means of Motor octane num 
ber improvement. Further, stability problems that could 
be sustained from high catalytic polymer concentrations 
in future high octane fuels might occasion consideration 
of alkylation in order to provide a saturated, stable blend 
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ing agent in place of the unsaturated polyme: An ex 
cellent treatise on the alkylation process as practiced in 
Maschwitz 


and Henderson*”* have also prepared a thorough study of 


modern refining is given by Mrstik et al 


commercial polymerization, covering thermal polymeriza 
tion, gas reversion, phosphoric acid and sulfuric acid 
polymerization 

The first commercial alkylation units in the U.S, were 
built about 1938 and employed sulfuric acid as a catalyst 
In 1942 the first commercial plant using hydrofluori 
acid as a catalyst was put into production, By 1945, as 
described by Mendius.*'® 60 alkylation units were in 
operation producing 130,000 barrels per day of aviation 
alkylate. Some 60 percent of these plants, accounting tor 
two thirds of this production, were of the sulfuric acid 
type. The remaining 40 percent of the plants used hydro 
fluoric acid catalyst and accounted for one-third of the 
130.000 barrels per day 
178,000 barrels per day at the end of the war, according 
to Weber." 

As pointed out by Mrstik, Smith & Pinkerton the 


trend toward jet engines for aircraft indicates a decreas 


lotal alkylation capacity rose to 


ing demand for alkylate in the long range future. ‘The 
drawback to the alternative use of alkylate in motor fuels 


is the high cost of alkylate manufacture. Catalyst cost 
alone, 


» to 5.0 cents per gallon of alkylate 


in the case of propylene alkylation, is estimated at 
produced, ‘The 
necessity of operating with a considerable excess of 
isoparaffin in the reaction zone also makes the process 
expensive Improved reactors and/or catalysts may he Ip 
to make alkylate economically attractive as an ingredient 
of high-octane motor gasoline blends 

Alkylation is generally not as economical as polymeriza 
tion for motor fuel production, unless operated on a larg 
scale where isobutane is readily available, as discussed 
by Haensel.' Alkylation has been widely used for the 


produ tion of aviation gasoline, and got it: 


ing World War II 

Parker** 
alkylation for motor gasoline. For a 5000-bpd plant, the 
cost of C.-C, alkylate 
gallon depending on whether olefins and isobutane wer 


costed at 2 or 6 cents per gallon. At the time 


impetus dur 
reported general studies of the economics of 
varied from 6 to Il cents per 


house 
brand motor fuel sold for 6 cents per gallon f.0.b, refinery 
00) bpd 
might profitably make alkylate for motor fuel if charge 


Parker concluded that even a small plant 
stock is valued at 2.0 cents per gallon and if the octane 
credit for alkylate is measured in TEL (53 to 4 ce per gal 
in 79 RON housebrand and 86 RON premium). ‘Time ha 
borne out Parker’s conclusion that the economics wer 
marginal inasmuch as most war time plants were shut 
down and few have been constructed for motor fuel 


operations, Butane isomerization was also judged to be 


marginal economical). 
Sutherland and Doegs 

studies that motor fuel from alkylation and polymeriza 

profitable For alkylation 


normal and iso-butane must be available at a 


concluded from economiu 


tion of C. and C, olefins | 
however 
considerable margin below gasoline el. If casinghead 
right, alkylation may be more 


prices are profitable 
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than polymerization in larger plants (500 bpd olefins 
Yields, operating costs, and comparative economics were 
given 

Investment and operating costs for sulfuric acid alkyla- 
tion reactors have also been published by Jewell and 
King.’*’ Data are given for both interna] emulsion circu- 
lation and external emulsion reactors of various capac- 
ities 

Polymerization, while it produces a high-octane prod- 
uct, is not strictly an octane-improvement process in the 
Rather, it 


converts light hydrocarbons into usable motor fuels, add- 


sense that reforming and isomerization are 


ing to the refiner’s total inventory of octane-numbe 
178 


barrels Polymerization is a necessary adjunct to 
thermal reforming, as described earlier in this paper, in 
order to properly utilize the light olefins which are pro- 
duced by by-products of thermal reforming, The combi- 
nation of thermal reforming with thermal polymeriza- 
tion in a single unit gave rise to the Polyforming process 

Catalytic polymerization can be carried out in the 
presence of either phosphoric or sulfuric acids using a 
variety of specific techniques, as reviewed by Maschwitz 
and Henderson.*”* These specific techniques may be out- 
lined as follows: 

1. The phosphoric acid on quartz catalyst process de- 
veloped by Standard Oil Company of California and de- 
scribed by Langlois and Walkey.'”* 

2. The phosphoric acid on kieselguhr catalyst process 


developed by Universal Oil Products Company and de- 


scribed by Weinert and Egloff These units may take 
one of three forms 
4.A low-pressure, regenerative type operation. Pres 
sures of 250 psi are typical, as are olefin conversions 
of 80 percent, and a catalyst life of 50 gallons per 
pound catalyst 
A high-pressure operation using chamber-type re 


actors, operated at 500 psi. Olefin conversion of 


85-90 percent and a catalyst life of 75 or more 
gallons per pound of catalyst are typical 
A higher pressure operation using a multitubula: 
reactor and a circulating heat-removal medium out- 
side of the tubes. Operating pressure is 900 psi 
olefin conversion is 92 percent and catalyst life is 
150 gallons per pound catalyst 
». The liquid sulfuric 
Shell Development 
Allister 
A.A cold acid (70-100 F 
polymerizes isobuten 
B. A hot acid (170-210 F 
all C, olefins 
Non-selective polymerization of C, and Cy, olefins wa 


Parker.**' With charge at 4 


cents per gallon, a large plant was shown to produc: 


acid processes developed bs 


Company and described by Me 
process which Sf lective] 


pro Css whic h polym«e rizt 


analyzed economically by 


polymer butane free at a cost of 7.6 cents per gallon 
With lower value butanes (2.0 cents per gallon poly- 


merization was indicated to be attractive for even the 


smallest refinery 


Don't Forget Process Combinations... 


In the octane study by Draeger et al.,’" attention was 
called to the fact that a fairly good segregation of high 
and low octane components can be effected by precise 
distillation of virgin naphthas boiling up to about 210 F 
The usual procedure on a C,-210 F. virgin naphtha con- 
sists of taking overhead on three successive towers the 
following cuts: a Cy-145 F. isohexane fraction, containing 
cyclopentane; a 145-165 F. normal hexane fraction, con- 
taining some rnethyleyclopentane; and a 165-195 F. iso- 
heptane fraction, containing dimethyl pentanes and 
dimethyleyclopentanes, Yields and Motor octane num- 
bers are as follows 


Fraction Vol. % 


Isohexane a) 
Normal hexane ] 
Isohe ptane fie 1) 


Normal Heptane 13 


100 


By superiractionation, refiners may isolate the extremely 
low octane components and cither process them in the 
most economic manner tor octane improvement or they 
may develop alternate markets for such components 
relieving the gasoline pool octane nuniber situation 

Several factors point to the ultimate need on the 
part of refiners to engage in combinations of processes 
centering around reforming for octane number improve- 
ment, Premium grade octane numbers are reaching 
octane levels beyond that of any major constituent of the 
gasoline pool. A need for high octane blending agents is 
therefore developing. Aromatic concentrates may pro- 


vide such agents. Equilibrium does not favor octane im- 


276 


provement by catalytic reforming of naphthas already 


high in aromatics, Therefore, extraction prior to recycle 
or separate reforming may be expedient. Separation facili 
ties are required to effect optimum improvement of the 
lighter paraffins by isomerization and dehydro-cycliza 
tion. Processing naphthas to very high octane levels may 
require separate reforming of certain portions ovel 
catalysts designed to be selective to a more specific re 
action than the number of reactions involved in conven 
tional reforming 

Read*** has illustrated the application of the Platform 
ing and Udex processes for production of high purity 
Economics were 


aromatics worked out by 


pilot plant data to an operation in which 10,000 bpd of 


projec ting 


naphtha was processed. Certain of the economic factors 
may be of interest to refiners considering the problem of 
very high octane stock production. Operating costs and 
utility requirements are given for prelractionation ol 
naphtha, Platforming, and Udex extraction. Investments 


are also given 


In a study of aromatics production from natural gas 
Williams and Sutherland gave 
economics of benzene manufacture, For a 1000-bpd Plat 


oline by Platforming 


former and 300 bpd of benezene, the following direct 


operating cost compom nts were given 


$ per day 
Supervision 5% of Labor } 
Operating Labor, 2 men @ $2 96 
Catalyst 125 
Maintenance 
Royalty 
Paxes, Ins. @ 2.5% 
Interest @ 4 





Solvent 
Utilities 
Fuel, 20.5 x 10° Btu/hr 
Water, 770 gpm 
Steam, 2,400 Ib. hi 
Power, 150 kw 
Total 802 
Reference to such studies is considered pertinent inas- 
much as octane improvement and not petrochemicals 
may be the impetus to increased processing of this type 
The implementation of the Platforming and Udex 
processes into a process permitting production of fuels of 
any useful octane rating was announced by Grote et al'”' 
as the Rexforming process. Economics were illustrated by 
the following figures for a 5000 bpsd unit to charge Mid- 
Continent full-boiling, straight-run naphtha and to pro- 
duce a 101 RON, clear product, Actual reactor charge is 
4300 bpsd. 


Erected Cost (Battery Limits 
Operating Costs, cents per barrel 
full boiling charge 
Labor 
Laboratory 
Utilities 
Catalyst 
Solvent 7 
Maintenance (3 percent 2.8 
Ins. & Taxes (2.0 percent 1.9 
Total (ex. Royalty, Depre« 
Adm., and Overhead 35.6 


$1,600,000 


The laboratory data in Table 39 were given for Rex- 





TABLE 39——-Yield-Octane Data—taboratory Rexforming 


RON, Clear 0 
Percent Aromatics 8.0 
Charge IBP-FBP, °F. 248-390 


Yields: 


Run! 


Run 2 
Cs, Rexformate 82.9 76.8 
RON, clear.... 95.2 O18 (CRE 
Separator gas, Sct /Bbl S56 
Debutanizer gas, Scf/Bbl 246 
10 Ib. Rvp Rexformate 92.8 





forming a Mid-Continent feed stock. By estimating 
leaded octane numbers and product vapor pressure, us 
of the equation for cents per RONB, on a generalized 
basis previously described, gives improvement costs of 3.0 
and 3.7 cents per RONB for the two runs described 
above. Improvement by going from a Run | to Run 2 
condition would cost 8.8 cents per RONB. Of course, use 
of the general equation may not be at all realistic be 
cause of the assumption regarding operating cost 

In systems employing Houdriforming plus additional 
processing, a new process nameé “Tso-Plus” has been 
adopted by Houdry Process Corporation. This article 
is considered an excellent representation of current re 
finery octane problems. Economic comparisons are pre 
sented by postulating the reforming of 6000 bped of a 
typical 200-394 F. 
cent paraffins to a Research octane number of 100 cleat 
The naphtha has RON 
naphthenes, and sulfur of 0.125 weight percent 
Severe 
lytic reforming with frequent catalyst regeneration (2 


virgin naphtha containing 46 per- 
clear) of 54.1, 37 percent 
Four cases were considered: (1 one-pass Cata- 
Moderate Houdriforming of virgin naphtha, aromatics 
separation, and separate, mild Houdriforming of the 
paraffinic Moderate 
Houdriforming in a single unit of virgin naphtha plus 
Moderate 


Houdriforming of virgin naphtha plus thermal reforming 


concentrate from extraction ) 
paraffinic raffinate from extraction, and (4 
of the Houdriformate. Cases 2 and 


and polymerization 
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} were stated to have potentials of 105 and 108 RON 
clear, respectively, on net gasoline production 

Investments and operating costs for the 4 cases pre 
sented by Noll, Schall, Craig and Stevenson®"* are sum 
marized in Table ] 





TABLE J 


6,000 Barrels per Calendar Day 
6,600 bpad 


Investment, 


Operating Expense 
Dollars 


Dollars per Day 


"7 000 
ys On) 
15,700 


Ae. 2 





Further summarized are the following basic product 


effects for the four cases 





TABLE K 


BARRELS PER CALENDAR DAY 
10-Lb. Gasoline X'S Cy Regular F.O.K 





Ihe “Base” case has been added to the information 
given in order to illustrate octane improvement costs as 
will be discussed below. To relate these situations to a 
hypothetical refinery, it will be assumed for this dis 
cussion that each of these operations is superimposed on 
an existing operational pattern in which moderate cata 
lytic reforming has been employed in making a total 
gasoline pool that is 95 RON at 3.0 ml per TEL gallon 
Such a pool would permit production ol premium and 
regular grades of approximately 98 and 91 RON, leaded 
respectively It is estimated that catalytic reforming in 
vestment and operating costs for the base case would be 
about $2 million and $5470 per day (including 25 per 


cent investment per year as total depreciation interest 


, respectively, By adding this investment charge 


taxes, etc 
to the operating costs shown for Cases | through 4, we 
have in lable L a summary ol the four cases and the 


constructed base cast 





TABLE L 


Total Investment 
Reforming Coat Cents per Thousands of 
Dollars per Day Karrel Dollars 


OOO.0 
My 





Furthermore, assuming each 100 RON clear product 
has a RON blending value of 105 at 3.0 ml TRL. the 
cost of Research octane number improvement on total 
refinery gasoline can be determined for each case. Table 
10 summarizes the calculations using the cent per Ke ING 
equation as a basis. The terms G and H are incrementa 


yields of butane and fuel gas expressed as a function ol 


the charge which for purposes of the calculation ha 
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TABLE 40-——Estimated Economics for Various Reforming-Processing 
Combinations 


( ame 


+/RONB Equation Terms 


if 
numetato#r 
MON: 
RON 
I 
Research Octane Number 
Barrel 
4/RONE 





been taken as the 10-pound RVP reformate made in the 
hase case, The term F is incremental operating costs with 
respect to base case, expressed as cents per barrel of base 
case reformate, the “charge” to the four processing com- 
binations, The octane improvement by the four cases has 
been calculated to be equivalent to increasing premium 
4.0 ml TEL) from 98 
and 91 to 100 and 93, respectively, on 320 barrels of 


and regular grade octane numbers 


gasoline per barrel of reformate so processed, when pre 
mium is about 30 percent of the gasoline production. The 
foregoing treatment of the “Iso-Plus” study illustrates the 
many factors to be considered and compared in projecting 
octane improvement programs 
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nert, P. ¢ and Eglo 
June, 1948 
Weinert, P. ¢ 
API 32 (III 195 
t Welty B 
1949 


Petroleum 


Crackin 


| to Sed. Oil 


Welt A. B and 
) 447 043 (Aug, 1 1948 

William ( R. and Sutherla 

Aug. 9, 1951 

* Youngs, I \ Journal o ‘ Aue. 1944 

* Yule, I lr. and Bennett ; : wl 40, 1995 (1948 

* Zahnstecher, L. W. and Px ri neineering 30, N« 
-19 (Jan.-Feb., 195 

Zelinsky, N. D., Refiner 20, Ne 

* Ziegenhain, W. T Petr. Eng 

*Zimmerschied, W. J Hunt, R 
Retiner “”, No 153 May, 19 
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Two fine names that work together 
Braun comes to Revere for plates 


Bos oe ; Tube sheets at 4-spindie avtomatic drill in Braun shop. 
C. F. Braun & Co., Alhambra, Calif. is well known in the 


petroleum industry, the chemical industry, and other busi- 
nesses in which heat transfer and fractionation are vital. 
Revere Copper and Brass Incorporated is well known in the 
non-ferrous metal industry for its tube sheets and plates, in 
all the customary alloys. What is more natural than the close 
relations between the two companies, Revere the supplier, 
Braun the fabricator? Revere can furnish heavy plates when 
needed; Braun is one of the great heavy-duty shops of the 
country. So far as transportation limits permit, Braun fabri- 
cates in its own plant; their machines and their cranes can 
handle anything the railroads can haul away. The same is 
true of Revere, which is likewise known throughout heavy 
industry for its ability to produce not only large plates, but 
also condenser and heat exchanger tubes. 

Revere is pleased to be an important supplier to Braun. 
Remember, good names find it good business to come 
together. The next time you want quotations on tube sheets 
and plates, and condenser tubes, get in touch with the 
nearest Revere Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


A Braun engineer inspects a drilled tube sheet 


Mills: Baltimore, Md.; Chicago and Clinton, UL; Detroit, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N.Y. 
Sales Offices in Principal Cities, Distributors Everywhere 
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CRUDE STOCKS CRUDE RUNS TO STILLS GASOLINE STOCKS 


Mdam fA Barrels End of Month Thousends of Berrets Dasty Milhorm of Barrets End of Month 


ee ee ee ee re ee ee 


954 ree e — | 
DISTILLATE FUEL STOCKS RESIDUAL FUEL STOCKS KEROSINE STOCKS 


Athans of Barrels ind of Month) Milbons of Barrels End of Month Milken of Barrels End of Month 


ther den jet ee ee jon fee Mer Ap Mey Jen del 


. * Refining rate at all-time peak 
Taking Stock * Gasoline output at highest mark 
Cecil W. Smith, 


* Distillate stocks gain heavily 
Economics Editor 


i DISTILLATE RESIDUAL DAILY 
CRUDE OIL GASOLINE KEROSINE Ft FUEL IMPORTS 
| Pro- | Runsto| Stocks Pro- | Stocks | Pro- Stocks | 
duction | Stills End of | duction | End of | duction | End of | duction 
MONTH Daily Daily Month Dally Month 
1953; | | 
July 60! 284,976 | 3,583 | 143,916 321 143 | . 102,258 224 | 47,530| 629 | 950 
August, i , 16% “ 3, 146,050 321 35, J 119,542 .222 50,007 672 | 946 
September. . Use F 3,57 144,184 | 330 37, P 126,709 | ,203 50,516 692 | O13 
October... \ /f 3,4: 144,495 355 38, y | 135,409 184 | 50,820 639 990 
November . ; 283,021 3. 150,747 | 354 K 463 | 133,381 223 | 51,267 | 648 120 
December. 064 276,676 3,67 159,949 378 " J 111,044 | 247 49,370 | 598 | 121 
1954: | | 
gnpuery 
‘ebruary 
March 
April 
ay ’ 
- . ‘ 6,500 
uly. 6,242 
Auguet. ovecoel 6.168 
September. , 6,161 
October... 6,135 
November. 6,346 
December 6.304 


| Stocks A Pro- Stocks 

| End of | duction | End of Crude | Total 
| Daily Month Daily | Month | Daily Month ou Olls 

| 





171,704 3 22,012 ’ 81,044 | 47,474 143 
179,950 ‘ ' &: 4 70,390 P 47,119 | y 144 
181,207 35: 7,533 y 60,270 | l 44,249 ‘, ORS 
177,006 32% 9,6! a 61,721 44,362 7 950 
177,606 K 3,892 | 5 73,581 47,009 | } 021 
165,404 é 28, 1 | a 86,325 . 50,216 : 999 
168,010 | 2 31,953 | ; 101,657 54,365 | 24 | 1,038 
153,168 302 34,949 | ; 117,579 06 56,332 966 
150,916 | 301 37,006 128,061 56,702 ‘ 999 
149,661 : 37 ; 139,128 56,541 : 065 
150,604 a! 34,547 . | 123,886 | 12 54,891 104 
155,400 81 27.826 108,144 1,187 5 


52,105 301 
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1956; 
gaguary | 6,761 7,379 260, 156 3,636 160,562 86,602 | 1,235 49.457 73 348 
Vebruary 6,835 7,549 258,630 55 181.642 17 1B, 26 847 68.513 1.23% 46,042 
March 6.886 7374 264,430 | 1 JA: 183,972 57 7038 62,457 l 5 44,970 
April 6,887 7,136 275,232 175,601 312 21,486 534 70,139 1,1 43,838 
May 6,077 7 268 276,948 ul 168,751 ) 
June 6,616 7 SOB 273,338 
July 6,623 7 


; 509 "VO 642 

Week Ended: 
8-10-55 6,701 7,505 42 460 
& 20-54 6,156 6,036 


1,519 83,559 Ll 45,083 
1.640 99, 46 iv 44.9 
1,590 8.467 l 45 


160,305 


56,627 


155,563 l ; ; 565 24,979 
277,788 4,404 155,017 | 13,83 1,466 1,444 


Source: Data for last two months from API; prior mon y data from Bureau of Mines Data in thousands of barrels 
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Bombays 7wo Worst Moncoone 


YET LUMMUS FINISHED 6 MONTHS 
AHEAD OF SCHEDULE 


The first large, modern refinery in all India — with a 
crude capacity of 25,000 B/D — was completed by 
Lummus in July 1954 for Standard-Vacuum Oil 
Company. 

Located on Bombay harbor, the new refinery was 
completed in 18 months — six months ahead of 
schedule — despite extraordinary difficulties. 

One heneivad sixty inches of rain fell in the area 
during the 1953 monsoon, and 180 inches in 1954, 
creating special drainage and grading problems and 
seriously interfering with work schedules. Insufficient 
roads made necessary the moving of heavy vessels by 
barge. Hundreds of the 7,000 Indian workmen 


employed on the job had to be trained in skills and 
construction techniques new to that country 

This is just one more example of how Lummus 
meets the challenge of difficult conditions. Our staff 
and facilities can complement yours on your next 
project. 


THE LUMMUS COMPANY, 385 Madison Avenue 
New York 17, N. Y. Engineering & Sales Offices 
New York, Houston, Montreal, London, Paris, The 
Hague, Bombay. Sales Offices: Chicago, Caracas 
Heat Exchanger Plant: Honesdale, Pa. Fabricated 
Piping Plant: East Chicago, Indiana 


LUMMUS 


DESIGNING ENGINEERS AND CONSTRUCTORS FOR 


PETROLEUM REFINER 


THE PETROLEUM AND CHEMICAL (HOUSTRIES 
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Valuable Reading Ahead 


HERE'S A QUICK LOOK 
AT THE DEPARTMENTS IN THIS ISSUE 


How To Do It PAGE 287 


KEEP GOING for some quick ideas that will mean money in your 
pocket, greater efficiency in your plant. 


Who's Building PAGE 298 


KEEP GOING for a rapid-fire summary of construction activity in our 
mushrooming industry along with a quarterly “boxscore” of building 
projects. 


What's Happening PAGE 364 


KEEP GOING for some tersely told information on the highlights of 
industry happenings. 
KEEP GOING for a newsy roundup of the activities of men you know. 


Heard at Meetings PAGE 390 
KEEP GOING for quick accounts of important gatherings. 


New Books PAGE 394 
KEEP GOING for capsule digests of books that will interest you. 


Suppliers’ Notes PAGE 400 
KEEP GOING for a glimpse at personalities in the supply industry. 


New Equipment PAGE 427 


KEEP GOING for a fast description of the best in new mechanical 
developments. 


Service Cards PAGE 443 


KEEP GOING for a quick, convenient way to get more information on 
new equipment, literature, as well as products and services offered by 
advertisers. 
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THE CASE HISTORY — Refinery 
men know that handling hot phenol 
can be rough on valves and cause a 
lot of headaches. Or it can be a 
smooth, efficient valve operation 
year in and out—as experienced 
here at the Continental Oil plant 
at Ponca City. 

These Crane No. 47X 150-pound 
cast steel gate valves are on phenol 
service at 60 psi., 350° F. They’re 
on the exhaust line from extraction 
tower bottoms pump in the aro- 
matic extraction unit. 

Installed in 1944, these Crane 
valves have required only routine 
maintenance. Operated about twice 


Phenol at 350° F. 
no problem for these Crane Valves 


a month—they continue to make 
tight closure with ease—with no 
leakage or sticking. 

Outwardly Crane valves may 
look like many others. But it’s a 
mistake to assume all steel gate 
valves are alike. The difference 
that’s most important to you is in- 
side — for instance, in the extra skill 
and care that goes into Crane seat- 
ing design and materials. That's 
what makes Crane valves such out- 
standing performers on refinery 
service. 

You can get Crane quality steel 
valves for every refinery need 
gates, globes, angles and checks 


with screwed, flanged or welding 


ends — in sizes up to 24 in. —in pres 
sure classes up to 2500 psi. See 
your Crane Representative for val 
uable help in specifying and order 
ing. Crane Co., General Offices 
Chicago 5, Illinois, 

Branches and Whole 


salers in all areas 


ter 


~ the 
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lise? 


ste) 4 


And you know, too, there’s no ch 
thing as a blanket cure-all. But a Visco 
Laboratory Report does point the way 
to the results you want—from every 


type of crude — at no added cost to you. 


“GIRLY. Ppp In a typical case, 20 or more separate 
\" pots desalting compounds and laboratory 


: 


Ss 


4 A mh formulas may be checked and all con- 
7 ' tributing factors will be considered 
before the final desalting recommenda- 

tion is made. 


Photomicrograph — , : 
Emulsified refinery crude If you would like our desalting recom- 


Photomicrograph — mendation for your crude, send Visco 
Emulsified refinery crude 

after Visco desalting a five-gallon can of the crude and one 

gallon of the water used in your refinery 

desalting. Or better yet, check with your 

Visco representative, and he will arrange 


for these services. 


“ 
ae 


VISCO PRODUCTS COMPANY 
INCORPORATED 
2600 Nottingham at Kirby * Houston 5, Texas 
Telephone: MAdison 3-0433 
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How To Do it... 





$10 is paid for each accepted idea. Mail to Editor, Petroleum REFINER, P. O. Box 2608, Houston 5, Texas 


Automatic Blower Puts 
Catalyst in Regenerator 


Make Lifting Boom for Tractor Where it is necessary to add a pomp 


dered catalyst to pick up carbon 
low-pressure vas-oil rewenerator, a de 


vice may be installed beneath the tan} 


To Handle Many Refinery Tasks ‘small blowing powder int 


the regenerator with air pressure 
lo the line leading from the bottom 
of the storage hopper connect a 


¥4-inch sight feed to a cylindrical ve 


rhis shop-made lifting boom oper- operating area to the maintenance sel containing a rubber paddle wheel 


ated off a tractor’s hydraulic lift area quickly Put a ratchet on the shaft of the rub 


. The boom may be fabricatec om ‘ j ) } 
saves time and work around a plant , m0 ‘ icated fro ber wheel and connect it to a cranl 
scrap material and mounted on the run by an electric motor through a 


Here the operator makes use of the 
rear ol the tractor as shown Then reduction owe 


. al Put holes up ind 
device to move a rotor to the shop 


when the tractor is backed up to th down the le 
equipment, the boom lowered and the the rubber paddle wheel as it turn 


sling made fast, the load can be lifted through the sh: inside the ratchet 


er to adiust the peed of 
Valves, meters, pump and turbine 


rotors can be handled with equal 


ease, and can be hauled from the and hauled away l'o the bottom of the paddle wheel 
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...Here’s why you get 


higher efficiency 


| 
| 


from Ingersoll-Rand 


from this tee to the regenerator. Con- 


In the final analysis, the efficiency of a pump is | nect an air line to the other side of 
determined by the volume and pressure of the | the tee. The air pressure should be 
liquid delivered compared to the electric power 10 to 25 pounds higher than that in 
consumed, And here are 4 “reasons why” Ingersoll- the regenerator. Crack the valve on 


the ai © wi 
Rand Motorpumps give you this greater efficiency : i air Ene so the powder will Sow 
through the system at the required 


chamber, screw a one-inch tee. A sight 


glass is fitted into the line running 


rate and adjust the rate of turning of 
7 Better design of pump impellers, casing volutes scoters ster 5° 
* 


and inlet and discharge passages assure maxi- 


swam capacity Tew a 


| the paddles with the multi-holed lever 


Better foundry and coring techniques assure 
clean, smooth pump casings and impellers | 
providing smooth, unimpeded liquid flow. 





Precision machining assures accurate balance 
and exact clearance between impeller and 
casing for best performance under all loading 
conditions. 


Thorough inspection assures dimensional accu- 
racy and rigid adherence to design standards 








: 


Shop-Made Bucket Stand 
Aids Small Parts Washing 


A tripod stand for holding a wash 
pail saves time and effort when wash 
ing small parts in solvent. In addi- 
© Ber af the “remem tion, the bucket and solvent are kept 
why" you get higher effi handy for the next job 
ciency from Ingersoll The stand is made from %-inch 
Rand Motorpumps in sucker rod welded as shown. ‘Three 
sizes from “%4 to 75 hp, if ll-Rand lengths of rod, bent to the proper 
write for our New Motor Ngerso | size, hold the bucket. The larger ring 
pump Catalog, Form 11 Broadway, New York 4, N. Y. 


should be sized to fit just beneath the 
7093-E 


9.209 rim; the second, to fit near the bot 
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INFORMATIVE! 
INTERESTING! 


“PREFABRICATED 
PIPING 
by GRINNELL” 


A Provides 


an educational close up of latest technigq ies in. the 


16mm. sound motion picture, in full color 
shop 
wit out cost 


fabrication ot Pit inp Av iilable for showing 


“Prefabricated Piping by Grinnell” — how 
is a fascinating and factua! film 
Produced by the old 


Grinnell Company, it sheds new 


iS sand packed tO pre- 


pipe 
( ollapse 
pipe 


its 


vent how 


alle yy 


scrve 


in bending; 


1 OO-year is pre-heated to pre 


Stress Relieving 


Spe ial characteristics 


ye 


Ultrasonic 


bteml 


Testing 


PETRO 
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light on the complex subject of 
prefabrication of piping an- 
with 
of 
with shop vs. field fabrication 

Now you 


the 


swers complete authority 


many the questions dealing 


can see tor yourself 
20-inch 


pipe, with walls four inches thick; 


how experts bend 


engineering departments 


addre their 
LD partment, Grinnell ¢ 


R. L Re 


Providence, 


more data on advertised products 


local Grinnell Supply Sales 


how to stress-relieve after bending 
cold 
extrude branch outlets; pet 
You can 


shoulders of the ex 


or welding; how bend 


pip 


form 


tO 


automatic we lding 


look over the 
perts during radiographic in 


spection, hydrostatic testing, and 


photom rographi cxamination 


Engineering societies and 
this 
Office 
182 West Ex 


prompt 


that desire to show 


Inc 


will receive 


oOmpany nanye Seo 


jUcsts ittrention 
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make maintenance 
problems easier at 
‘“turnaround’’ time 


with time-saving 


tube maintenance equipment 

Keep your costs down and plant efficiency way up with Airetool Tube 

Maintenance Equipment. You can rely on Airetool equipment to remove 

the replacement and high expenditure headaches of turnarounds and 

put every piece of tubular equipment back into top-notch operating con- 
dition. You'll do the job quickly, thoroughly at greater 
savings with a minimum of lost stream time. 


“Try this NEW 
AIRETOOL internal tube cutter... 


Lightweight, hand held, the new Airetool 
Internal Tube Cutter quickly removes leaky 
or damaged tubes. Self-centering double-tool 
steel blades cut internally through 
tube sheets up to 4” thick. Contact 


~ 
Al R K T | a a your nearest Airetool Representa- 
4 4 tive for a convincing demonstration 


MANUFACTURING COMPANY LL... 








SPRINGFIELD, OHIO Write for literature and full in- 
formation on Airetool tube main- 
tenance equipment best suited to 
your needs 








BRANCH OFFICES: New York « Chicago « Philadelphia « Tulsa « Houston « Baton Rouge 
Representatives in principal cities of U.S.A., Canada, Mexico, South America, England and Japan 


European Piant: Airetool Nederiand N. V., Vioardingen, The Netherlands 





How to Do Itece 


tom, The third ring acts as a brace. 
Legs are cut to a length so that top 
of the pail is about 30 inches high. 

Inside the bucket is a removable 
false bottom made from 14¢-inch tin- 
ner’s metal. It allows dirt to settle out 
of the solvent. A lid cut from tinner’s 
metal keeps solvent clean when not in 
use. 


Tilting Cradle 





= Securing Latch 





Meter Repair Stand 
Has Safety Features 


A shop-built meter repair stand will 
save time and provide safety in the 
handling of heavy meters. The stand 
is constructed to handle several sizes 
of large positive displacement meters 

Use of a pivoted cradle permits 
the meter to be tilted to various posi- 
tions so that a repairman easily can 
reach all parts of the meter. Securing 
latches fasten the cradle in the de 
sired working position. Chain lashing 
steadies the meter while it is being 
moved or repaired 

The stand is equipped with casters 
so meters may be moved about the 
shop. Use of the stand not only speeds 
repair, but reduces lifting and han 
dline ol the heavy meters, as well 


Shop-Made Check Valve 
May Be Worth Effort 


In water systems and other non 
critical auxiliary systems in a plant 
the expense of check valves in large 
lines may not be justified. For those 
situations, here is a shop-made check 
that can do the job 

One place such a check might be 
used is in the line from a pump taking 


suction on the cold well of a cooling 
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this new mechanical seal 
takes temperatures up to 800 F! 


a aa (4 


2 


| \ 


7 ven in hi temp refiner seal with no gaskets except shaft sleeve to shaft 
roven gh temp refinery g P 

service and seal cover to stuffingbox. New BJ High-Temp 
rr oe ‘ Seals are available now in any size and for any 
* No cold oil injection required pressure encountered in refinery operation. Call 


® No rotating face to sleeve gasket your nearby Byron Jackson sales office for details 
or write, 
® No stationary face to seal flange 


gasket 
® Corrosion-resistant 
You'll do better wi 


Here, at last, is a safe, effective answer to shaft 

sealing on high temperature, corrosive pumping 

service. This new Byron Jackson Mechanical Seal 

has been proved in rugged refinery service includ- 

ing hot asphalt and hot oil pumping (up to 800°F) Byron Jackson Co. 
It requires no cold oil injection, needs no auxiliary PUMP DIVISION 

pumping for coolant. It is an all metal precision + JNhY 


P.O. BOX 2017, TERMINAL ANNEX, LOS ANGELES 54, CALIFORNIA 
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Qrsion and Contiuctton Derwiee rat 


Plants and Process Units in the Broad Field of Petroleum Refining and Petrochemicals. 


SINGLE RESPONSIBILITY 
ENGINEERING @ DESIGN @ PROCUREMENT 
CONSTRUCTION @ INITIAL OPERATION 
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MANUFACTURING 


in connection with much of the Equipment called for in 
Plant or Unit Design Specifications, or for process equip- 
ment on an individual order basis. 


In connection with the latter, our experienced process 
engineers will be glad to help in the design. 


74 0 ‘f 


M i 
site 90 Foot Steel 
: pe, Column 


Monel Coil 
Assembly 


Monel Column - 
One Piece 
Construction 


BADGER MANUFACTURING COMPANY 


230 BENT STREET. CAMBRIDGE 41. MASS. « 60 EAST 42nd STREET, NEW YORK 17, N.Y. 
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Fittings by Tube Turns Plastics, Inc. 


‘UPVC—the new, tougher plastic with 

all these advantages: 

@ Exceptional resistance to most acids 

and alkalies. 

@ High burst strength. 
Light in weight. Non aging. 
Excellent electrical and insulating 
properties. 
Inert. Non-toxic. Non-flammable. 
Easy to install and disassemble. 
Ready to use. Complete with 
standard threading. 
Made by exclusive Hendry process. 
Dimensionally accurate, uniform. 
Available both threaded and socket 
type for solvent or fillet welding. 
Uniform color throughout with no 
painting required. 


Pipe by B. F. Goodrich: 


A new pipe made by B. F. 
Goodrich does not corrode; 
cuts costs and practically 
eliminates maintenance in 
corrosive service. Can be in- 
stalled by the same methods 
used for standard metal pipe. 


Ymeco’s long experience in the industrial field can help you 
in determining proper applications of PVC in piping systems 
for your operations: PVC’s exceptional resistance to acids 
and alkalies can solve many of your corrosion problems. 
Write or phone for information. 





[prem cote ema ee tn nme 








Write or Phone 


Us Your Problem 


A BRR 0 CRS Ea OE OPT 
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How to Do | a 


tower. If the pump is located at ap- 
proximately the same level as the 
water level in the cold well, a power 
failure could allow water from the 
cooling water system to back up 
through the pump, into the cold well 


DIRECTION OF 
flow 


CHECK MADE 
OF 1/2" STEEL 


THREADED 
POSITH: 


Wwce rhe 4 
* stee suart |i \ 
SHAFT END HOUSING 
\ BUILT INTO FLANGES 
ss (BRASS BEARINGS) 

















OISCHARGE VALVE 


and overflow from it. If the valve on 
the pump discharge is a large one, 
considerable time may be required to 
close it off. 

In such a situation, this check valve 
could be closed manually in a short 
time, averting the waste of cooling 
water. It might also be used for 
changing out the pump discharge 
valve should the occasion arise. 





























Make Bit Holder 
From Baking Pan 


To be sure that lathe tool bits are 
easy to find when needed, make an in- 
expensive holder from a “dime store” 
baking pan and a %-inch board. Saw 
the board the width of the pan, mak- 
ing enough sections to fill the pan 
when they are placed as shown. 

Drill holes in each board to hold 
the bits, in this case, eight in each 
section, Sections may be lifted out sep- 
arately. Bits of particular type can be 
kept together in one section for con- 
venient use. 
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WILL HANDLE THEM ALL! 


Wedge and sealing rings molded from DuPont Teflon assure effi- 
cient, safe handling of all known industrial chemicals and corro- 
sives at temperatures varying from —120°F. to +500°F. Spring 
and metal parts are furnished in the metallurgical specification 
best suited to the particular service. In every way, you get a 
mechanical seal that is “John Crane’’ engineered to your require- 
ments—no matter how tough! 


The Type 9 Seal has and continues to solve innumerable problems 
where difficult-to-handle liquids and gases are involved , . . at pres- 
sures up to 750 psi. It can do the same for you. 


Use the Type 9 Seal on all rotating shaft equipment —centrifugal 
and rotary pumps, mixers, agitators, autoclaves, other equipment. 


REMEMBER: Your toughest problem can be the Type 9’s next success 
story. Send for full details today. 


Crane Packing Co., 1820 Cuyler Avenue, Chicago 13, Illinois. 
In Canada: Crane Packing Co., Lid., 617 Parkdale Ave., N., Hamilton, Ont 





CRANE PACKING COMPANY 
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FIRST 


IN CAT CRACKING 


With over 30 per cent of all crude today eventually 
becoming cat cracker feed, cat cracker design is in- 
creasingly important to refiners. The superiority of 
the Fluid Cat Cracking design is well-established by 
the fact that 70 per cent of cat cracking capacity in 
the free world is the fluid design. The M. W. Kellogg 
Company has engineered or erected more than half 
of this fluid capacity. 

M. W. Kellogg has been in the forefront of Fluid 
Catalytic Cracking from the beginning. Starting early 
with continuing studies of catalysts, it worked closely 
with the industry in engineering the fluid principle. 
M. W. Kellogg’s contribution in mechanical engineer- 


For more data on advertised products, use Readers’ Service Cards, last page 


ing made it possible to design units of capacities large 
enough to meet accelerated demands for higher octanes 
since World War II. Its long experience in construct- 
ing oil refineries enabled M. W. Kellogg to undertake 
the erecting of these initial units, and the even larger 
ones in operation today, with full confidence that 
they would be on stream in minimum time. 

An M. W. Kellogg Fluid Catalytic Cracking unit is 
your guarantee of many predetermined requirements, 
including throughput capacity, product quality and 
quantity, utility cost, catalyst loss, and coke-burning 
capzcity. From its experience in engineering and erect- 
ing many side-by-side units, M. W. Kellogg originated 
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The distinctive vertical con 
struction of M. W. Kellogg's 
Orthoflow Fluid Catalytic 
Cracker—a logical development 
from the side-by-side model— is 
becoming more and more fami! 
iar on refinery skylines. Ortho 
flow units completed or under 
construction since 1951 already 
represent a total throughput of 
over 290,000 BPD 


the straight-line Orthoflow* design—which offers 
many extra economic advantages. 
A full-color, 13-minute movie, showing how the Refinery Process Division 


Orthoflow works, is now being booked for showings em on = — mery 
roadway, New York 7, N. Y. 





after July 1. Return coupon for particulars and to 


obtain a copy of our No. 2, 1955 Kelloggram which CJ Send available dates for showing of your new Orthofiow film 
WV nee t j 


illustrates a recent Orthoflow installation. 
| | Send Kelloggram illustrating recent Orthofiow installation 


Refi nery Process Division 


Name 
THE M. W. KELLOGG COMPANY , 
225 Broadway, New York 7, N. Y. —_— 
| The Car n Kellogg Company, LAd., 7 mio @ Ke gg international Cor} Lon " Address 


SUBSIDIARIES OF PULLMAN INCORPORATED 


*7radem i The M_U Ae ‘ 
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On Last Lap of Journey— 


Two huge steel parts for Tide Water Associated Oil Company's 
130,000-barre!-a-day Delaware refinery are loaded on a low-bed trailer 
at a Delaware City pier for the last lap of their journey to the refinery 
construction site nearby. Too large for long overland hauling, the pre 
fabricated sections were carried up the Delawa.e River by open-deck 


built. 


Two Refineries Approved 
Before Tax Write-Offs Halted 


AMONG THE LAS! 


to receive rapid tax write-offs before 


companies 


the government tightened its rules on 


issuing certificates of necessity was 
Tide Water Associated Oil Company, 
cleared for fast amortization on por- 


tions of $107,270,000, for construction 
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of crude-refining and alkylate-produc- 
130,000-barrel-a- 
day refinery it is building at Delaware 
City, Del 

An Ofhce of 


suspended all but one of the govern- 


ing facilities at the 


Defense Mobilization 


ment’s goals for expansion in the re- 


rROLEUM 


barge from plants in Virginia, Pennsylvania and Maryland, where they 
were manufactured. At the refinery site they are hoisted into place by 
285-foot guy derricks and welded together to form the converter for the 
plant’s 102-barrel-a-day Orthoflow catalytic cracker—the largest ever 


refining industry, pending a review to 


determine whether present facilities 


are adequate to meet mobilization 


When a 


pended goals is completed, the goals 


needs. review of the sus 


will be either re-opened or closed 
permanently 

Meanwhile, there will be no further 
processing of pending applications for 
certificates, nor will new applications 
More than 170 oil indus 


try applications totaling $678 million 


be received 


were frozen by the ordet 


Under the tax write-off rules. an 


industrial project is eligible for vari- 
ous fasts of tax write-off over a five 
year period, only if it is covered by a 
goal for expansion that has not been 
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DO YOU TAKE GASKETS F¢ 


In the costly processes of today’s 
industry — where fluids are confined 
in searing heat and brutal pressures 
— taking a gasket for granted is seri- 
ous business. The price of gasket 
failure is measured in damaged equip- 
ment, plant “down-time”, danger to 
personnel. 


No one at Flexitallic has ever taken 
a gasket for granted. Each Flexitallic 
Spiral-Wound Gasket is engineered to 
be the right gasket for the right flange 
for the right seal. For 43 years, Flexi- 
tallic has worked toward perfecting 
this principle. Small wonder more 
and more engineers are specifying 
on orders: “Flexitallic — do not 
substitute”. 


Each Flexitallic Gasket is designed 
and engineered to aneet specific con- 
ditions of therm? and physical shock, 
corrosion, yiration, weaving and un- 


ANTED? 


predictatJe joint stresses. Spirally- 
wound W-crimped plies of required 
metal with alternating plies of proper 
filler result in a resilient gasket having 
characteristics of a calibrated spring. 


Flexitallic Gaskets are at highest effi- 
ciency when bolted up cold at a pre- 
determined load. For all pressure 
temperature ranges from vacuum to 
10,000 Ibs., from extreme sub-zero to 
2000°F. For all standard joint assem- 
blies. In four thicknesses for special 
requirements: .125”, .175”, .250”, 
.285”. In diameters to 84” O. D 


FLEXITALLIC GASKET CO 
8th & Bailey Sts. Camden 1, N. J 


Representatives in principal cities 


Cf - 


® 
SPIRAL-WOUND GASKETS 


PRESSURE VESSELS AND PROCESS EQUIPMENT 


ON The ideal seal for many process applications is a Flexitallic Gasket 
CATI with Teflon trapped between edges of stainless steel. Ask for folder 
“Tefion in Flexitallic Gaskets.’ 


*Not all epiral-wound gaskets are Flex 
r exclusive | 


as 
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Worthington Balanced 
Gives LOWEST OPERATING 


ANTI - FRICTION, 
SELF - ALIGNING 
OUTBOARD BEARING 


; ENGINE -TYPE 
F ‘ SYNCHRONOUS MOTOR 


ashen hen hh hte s>>s 


LARGE FRAME 
INSPECTION OPENINGS 


OVERHEAD INTERCOOLER 


CROSSHEAD GUIDES EASY 
TO INSTALL AND ALIGN 


mer 
i. f 
ee al 


we lle 
a hh 
- 


Cae 


MINIMUM COUPLE ARM 


DIRECT-CONNECTED, GEAR -TYPE, 
FRAME OIL PUMP 





CUTAWAY OF FOUR CYLINDER BALANCED OPPOSED COM- 
PRESSOR, Just one of the many multi-service cylinder arrange- 
ments available, Option of drivers gives full freedom in choice 
of power or fuel for maximum economy and convenience. 


“Easier to inspect and maintain than any similar com- 
pressor.” That's what engineers say about the Worthington 
Balanced Opposed Compressor. 

LARGE ACCESS OPENINGS are provided for inspection and 
maintenance of piston rod packing, oil wiper rings, water 
jacket, main bearings, crossheads, and crosshead guides. All 
valves are accessible and easily replaced. This easy accessi- 
bility of working parts facilitates preventive maintenance, 
reduces downtime for corrective maintenance. 

REDUCED INSTALLATION Costs because foundations can be 
smaller. Inertia forces developed in one cylinder are bucked 
and largely cancelled out by similar and opposite forces de- 
veloped in the opposing cylinder. Only a relatively small turn- 
ing force, or couple is transmitted to the foundation. As a 
result, foundations are smaller for the balanced opposed than 
for equally rated compressors of other designs. 
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ACCESSIBLE VALVES 


LARGE OPENINGS 
TO PACKING AND 
WIPER RINGS 


LARGE INSPECTION OPENINGS 
IN WATER JACKETS 


* 


mo og ay —o 


DRILLED PASSAGES FOR FRAME LUBRICATION 


Available drivers include: direct-connected engine-type syn- 
chronous motor (shown); steam turbine through reduction 
gear; special induction motor; or direct-coupled internal com- 
bustion engine. Red areas show lubrication coverage. 


ed 


MAXIMUM STRENGTH, MAXIMUM STABILITY, result from the 
rugged one-piece-cast main frame and most stable construc- 
tion of any similar compressor. Main bearing supports are 
integral with frame and reinforced with heavy steel tie bars 
over each bearing. Keyways in frame seat each tie bar and 
lock it in place, permanently preserving alignment. 

AVAILABLE SIZES AND Types range from 300 to 10,000-hp 
with pressures from vacuum to 35,000 psig. A few applica- 
tions include (figures indicate orders of magnitude only): dry 
vacuum pumps operating at very low pressures, standard 
shop air compressors (125 psig), refrigeration gas compres- 
sors (250 psig), and multi-stage gas compressors for use in 
service such as ammonia synthesis, methanol and hydroge- 
nation plants (3500 to 35,000 psig). For more information, 
write for Bulletin L-679-B1 on company letterhead. Worth- 
ington Corporation, Section K.5.2, Harrison, New Jersey. 
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_ Opposed Compressor Design 


and 


Y-Types 
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MAINTENANCE COSTS 


" 


COMPRESSED AiR for Ford plant in Mahwah, New Jersey, 
is supplied by this array of four 450-hp, 100 psig Worth- 
ington Balanced Opposed Compressors. 


HIGH-SPEED, LOW INERTIA Worthington Feather® Valve 
contributes to quict operation and easy maintenance of 
Worthington Balanced Opposed Compressor. Thin, flexible 
strips of stainless ribbon steel form active elements. Curved 
guards hold strips in position over rectangular openings. 
Strips lift and flex uniformly against guards. Absence of 


impact results in quiet operation, longest valve life and low 
maintenance costs. 


“<> — —_, 
w ee eed 
/} WSS 
SSS SS 


Only Worthington Compressors give you Feather Valve Performance 


Balanced Angle e Horizontal ° Portable ° Radial ad Gas Engine Compressors 
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filled. The suspension of goals thus 
ended the application of rapid-tax amorti 
zation to virtually all oil and gas projects 

The only petroleum goal remaining 
open is a 30,000-barrel-a-day capacity for 
alkylate, Of the total allowance granted 
Tide Water, $7,200,000 is for alkylation 
facilities 

Tide Water, however, will be allowed 
to write off construction of its new plant 
at the fast rate of 65 percent on $57,400,- 
000 and 40 percent on $42,670,000 for 
crude-refining facilities at Delaware City, 
together with 40 percent on $820,000 and 
100 percent on $6,380,000 for alkylation 
facilities 


Beaumont Plant Approved 

Another company which managed to 
get its application approved just before 
the suspension became effective is Aviation 
Fuels Company, planning to build a new 
refinery at Beaumont, Texas. The com- 
pany was issued certificates on a total of 
$24,070,000 for new construction 

It will be allowed to write off at the fast 
rate of 100 percent on $11,924,000 for 
special facilities; 65 percent on $4,460,000 
for basic plant; 40 percent on $4,850,000 
for auxiliary equipment; 50 percent on 
$2,500,000 for utilities, and 15 percent on 
$286,000 for buildings. 

The new Beaumont refinery will include 
an 8000-barrel-a-day topping and crack- 
ing unit, a 2600-barrel-a-day isomerization 
unit, a dehydrogenation unit designed for 
4500 barrels a day and an alkylation unit 
rated at 5200 barrels a day 


Closes 19 Categories 
The government's order ended fast tax 
write-off allowances for 19 
industrial expansion and 


categories of 
indefinitely sus 


Getting Ready to Start— 


Like the parts of a giant's “Do-it-Yourself Kit,” the steel sections of the 250-foot Orthoflow 
“cat cracker converter column lie about the construction site of Tide Water Associated Oil 
Company's 130,000 barrel-per-day refinery, under construction at Delaware City, Del. The tall the 
structural steel platform in the background is merely a temporary structure on which will be 
mounted a 220-foot derrick. The lotter will be used to hoist the converter's sections into 
place. The crane at right is aligning the steel sections so that welders can assemble them 
before they are hoisted. The markings scrawled on the steel shell at the extreme right are 


assembly instructions to the workmen 
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Largest Oxygen Plant Nearly Finished— 


The world’s largest oxygen plant, at Brownsville, Texas, was undergoing final revamping 
prior to the start of operational tests. The plant is an integral unit in the Brownsville chemical 
operations of Stanolind Oil and Gas Company and its subsidiary, Hidalgo Chemical Company 
its production of oxygen will be mixed with natural gas in a modified Fischer-Tropsch hydro 
carbon synthesis process. Other sections of the operation will start up later in the year. Start 
ups of the units will be scheduled in sequence of their function in the operating process. The 
first production is scheduled to start about the first of the year. The utilities section of the 
gas-synthesis plant, including electric power and steam, was being placed in operation. The 
Lummus Company is prime contractor on the reconditioning program. 


pended allowances for 38 other categories 
This leaves open for quick amortization 
only 20 categories of production facilities 
directly related to defense or atomic re- 
quirements, 


The action 


Mobilizer 


review of U. S. industrial mobilization 
capacity, All the suspended goals covered 
“defense supporting” facilities such as pe 
troleum refining. 
A Stimulus to Building 

The government has issued fast write 
offs to stimulate industrial capacity t 
turn out defense-supporting goods. A plant 
operator who received a certificate 
permitted to deduct the cost of his 
facilitiy from his 
faster than 
government. 

This had the effect of cutting his income 
tax payments during the early years of the 
operation of the new facility and enabled 


Defense 
permit a 


was 


Arthur 


ordered by 
Flemming to 


was 
new 
income tax at a rate 
normally permitted by the 


him to finance his expansion more easily 

A group of top government policy 
makers have been studying the tax-amorti 
zation program several weeks to determine 
whether it should be sharply 
The study was touched off by Treasury 
Secretary George Humphrey who called 
the fast write-off “an artificial stimulus of 
a dangerous kind 


curtailed 


Planning — 


Cosden Petroleum Corporation 


will add a 3868-barrel-a-day Rexformer t 
its refining equipment at Big Spring 
Texas. The unit will produce a 98 F-! 
clear-octane blending component for use in 
upgrading gasoline. The blending material 
being produced in a Platformer 
will be converted to prepare aro 
feed stock for an Udex 


now is 
which 
matic 
unit 
Straight-run gasoline derived from crude 
distillation and miscel 
laneous butane and pentane fractions will 
be charged to a five-tower prefractionation 
section which will produce feed stock for 
Rexformer, as well as Platformer feed 
stock to produce benzene, toluene, xylenes 
butanes, isopentanes and normal pentanes 
used in producing aviation gasoline 
Cosden also is building, with 
1600-barrel-a-day 


integrated 


natural gasoline 


refinery 


personnel, a Unifining 
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TULSA, OKLAHOMA 
BRANCHES: 
WEST COAST DISTRIBUTOR: GREAT BEND. KANSAS. HOUSTON, KILGORE 


REPUBLIC SUPPLY COMPANY OF CALIFORNIA ODESSA WICHITA FALLS TEXAS SALEM. ILLINOIS 
Since 1BB2 CASPER. WYOMING. OKLAHOMA CITY. OKLAHOMA 


Los Angeles EXPORT: 30 ROCKEFELLER PLAZA NEW YORK CITY 


W.C.NORRIS MANUFACTURER, INC. 
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Operation of Plant-Scale Installations* | 
DEMONSTRATES BENEFITS OF 
ELECTRONIC PROCESS CONTROL 


| 


‘American-Microsen’ Electronic Process Control Installations Now In 
Successful Operation Have Proved The Reliability, Speed, Sensitivity 
And Accuracy Of This Modern Concept Of Process Instrumentation. 


This is the electronic process control system that 
now makes it practicable to utilize the capabilities 
of process equipment far more fully than ever before. 
Revealed in actual operation of plant-scale installa- 
tions are the much discussed benefits of this new 
approach to plant instrumentation. 


Used to measure, indicate, record and control process 
variables (pressure, differential pressure, tempera- 
ture, liquid level, flow, pH, gas analysis, etc.), these 
installations exhibit every essential to improve prod- 
uct quality, increase operational efficiency and plant 
productivity. 


Only the ‘American-Microsen’ System provides 


Lag-free signal transmission using the simplest communica- 
tion lines. 

Extremely fast, accurate measurements and control re- 
sponses — sensitivity impossible to duplicate in other types 
Installation of all controllers in the instrument room any 
distance from the process even 30 miles or more 

High stability that permits use of narrower proportional 
bands. 

Freedom from dirt, leakage, freeze-ups and other transmis- 
sion line problems. 

Standardized control components interchangeable at the 
panel and plug-in components on each instrument 
Adaptability more than one input circuit can be fed into 
a controller for cascading or programming. 

DC signal that can be fed to potentiometer recorders, digital 
read-out systems, monitors, computers, etc., so that process 
and operational data are automatically reduced to quickly 
usable form 

Flexibility — output signal can be fed in series to any num- 
ber of receivers, without impairing accuracy. Components 
can be mounted anywhere convenient to operating and 
servicing. 

Electrical circuitry makes possible unusual control and 
measurement functions not available in mechanical systems 
Minimum installation or maintenance investment in trans- 
mission lines, air compressors, filters, pressure regulators, 
dryers 

*Namea and locations of 


installations available 
upon request 








THE ‘MICROSEN’ BALANCE, 
the ‘‘nerve center’ of 
American ~-Microsen’ § In- 
struments, is a simple, 
electro-mechanical servo 
mechanism, It operates on 
the force-balance princi 
ple to produce a high- 
level direct current signal 
that is not affected by 
any normal electrical or 
ambient condition 
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. TRANSMITTER. Types to transmit measurements of temperature, pres 
sure, differential pressure, liquid level, flow, pH, oxygen concentration, 
gas analysis, etc. 

. RECORDING SET STATION. Records on strip chart or card and com 
pares the measured variable with the control point setting. Error signal 
is transmitted to the Controller 


. CONTROLLER. An electronic amplifier with simple feedback circuits 
to produce calibrated proportional, reset and rate control actions 
(Rate action added by plug-in unit.) Resulting control signal is fed to 
the Manual Control Station 

. MANUAL CONTROL STATION. Permits switching from automatic to 
manual valve operation during start-up or emergency conditions. Bump 
less transfer from manual back to automatic operation is built into 
the instrument. Retransmits control signal to Electro-Pneumatic Valve 
Positioner. 

. ELECTRO-PNEUMATIC VALVE POSITIONER. Mountable on al! standard 
pneumatically-powered valves. Transduces the signal to pneumatic pres 
sure up to 25 psi to operate the valve with position feedback 


Si ial SR. 4 


Other components are avaiiabie to meet your specific installation requirements 


f 


0.5-5.0 MA. 
Direct Current 





TWO-WIRE 
TRANSMISSION 
3000 OHMS MAX. 


Step up quality of control and 
reduce the size and cost of your proc- 
ess equipment for a given through- 
put. Shorten check-out and start-up 
time. Avoid costly maintenance. For 
your new process control system, 
learn about ‘American-Microsen’ .. . 
its economic advantages today and 
in the automatic plant of tomorrow. 
Catalog 164 will give you the story. 


0.5-5.0 MA. 
Direct Current 


115V.60 





. On TR @ tb AREA 





MAXWELL & MOORE 


INDUSTRIAL CONTROLS DIVISION 


Stratford, Connecticut 
MAKERS OF ‘AMERICAN-MICROSEN’ ELECTRONIC TRANSMITTERS, INDICATING OR RECORDING SET STATIONS 
CONTROLLERS, MANUAL CONTROL STATIONS AND ELECTRO-PNEUMATIC VALVE POSITIONERS. 
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; Pe 





Who's Building. ee 


unit which will be used to desulfurize part 
of the feed stock for the Platformer, and 
to furnish part of the feed stock for the 
Rexformer 

The Rexformer, being engineered and 
designed by Universal Oil Products Com 
pany, will be built by Procon, Inc., and is 
due to go into operation during spring 
1956, The Unifiner is due to go on stream 
shortly 


Continental Oil Company expects 
to spend $500,000 in additional moderni- 
zation of its Artesia, N. M., refinery, In- 
cluded in the company’s program will be 
the installation of a 1500-barrel-a-day 
catalytic-reforming unit, The company has 
scheduled construction for completion 
early in 1956 


Standard-Vacuum Oil Company 
will undertake a $20-million moderniza- 
tion of its oldest and largest refinery-——the 
Sungei Gerong plant near Palembang, 
Sumatra, The improvements, due to take 
about two and a half years to complete, 
are part of the company’s four-year $80- 
million capital investment program in 
Indonesia 


The modernization will include installa-' 


tion of a 10,000-barrel-a-day (feed rate) 
recycle Fluid catalytic cracking unit and 
an 1100-barrel-a-day (product output rate ) 
non-selective catalytic-polymerization plant 
which will transform light gases into high- 
octane naphtha for upgrading motor gaso- 
line. Existing process equipment will be 
revamped to increase individual unit thru- 
put. 

Already being installed are additional 
generating facilities, and bids are being 
received for a new sulfuric-acid plant. The 
refinery is owned and operated by Stand- 
ard-Vacuum Petroleum Maatschappij 


Skelly Oil Company, purchaser of a 
Lea County, N. M., natural-gasoline plant, 
will increase the installation’s daily capac- 
ity to 14 Mmef. The plant, bought from 
Otha H. Grimes of Tulsa, is designed to 
process 7.5 Mmef, of gas a day, extracting 
gasoline, butane and propane. 


Government of Thailand plans to 
build a 5000-barrel-a-day refinery near 
Bangkok. Some one-third of the plant's 
capacity would be geared to producing 
gasoline, with 15-25 percent of the yield 
going for bunker oil and 15-20 percent for 
diesel oil. Aviation gasoline, aviation turbo 
fuel, kerosine, asphalt and liquefied petro 
leur gas also are proposed for production 


Goodyear Synthetic Rubber Cor- 
poration, planning a 50 percent ex 
pansion of the copolymer plant it recently 
acquired in Houston, will enlarge its fa 
cilities in two stages. When the first project 
is completed early in 1957, plant capacity 
will be stepped up from its present 137,500 
tons a year to 170,000 tons. Later construc- 
tion is due to increase annual capacity to 
more than 200,000 tons. 


Cia. Petrolera Shell de Cuba is 
scheduling construction of a new refinery 
at Havana. The $19-million plant, to be 
built by Bechtel Corporation, is due to go 
on stream in November, 1956. Process 
equipment will include crude distillation, a 
Platformer and ancillary units 
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New Ashland Unit on Stream— 


Ashland Oil & Refining Company has placed a new 6000-barrel-a-day catalytic-reforming unit 
on stream at its refinery in Catlettsburg, Ky. The new facility, a Houdriformer installed by 
Catalytic Construction Company, is designed to take a full range of naphtha charge for up- 


grading gasoline. 


Esso, A. G., West German subsidiary of 
Standard Oil Company (New Jersey) and 
one of Germany’s largest crude-oil refining 
companies, has plans to build a new re- 
finery with an annual production capacity 
of 3 million tons. Both the Hamburg area 
and the Rhine-Ruhr district are under con 
sideration as 
plant 


possible sites for the new 


The El Dorado Refining Company 
will spend an additional $750,000 in its 
current expansion program 
struction of a catalytic reformer at its re 
finery in El Dorado, Kan. The new unit 
will be a Platformer with a charge capac- 
ity of 2500 barrels a day. It will be 
capable of producing up to 100 octane 
gasoline 


for the con 


scheduled to 
month. The work is 
El Reco personnel with the 
use of local sub-contractors. The Platform 
ing unit will be erected adjoining the 
plant's catalytic-cracking unit, also 
designed and licensed by Universal Oil 
Products ( ompany 


Construction was 
early this 


handled by 


Start 
being 


new 


Northwest Nitro-Chemicals, Ltd., 
will erect a $22-million petrochemical plant 
at Medicine Hat, Alba., for making am 
monia ammonium nitrate, ammonium 
phosphate and sulfuric 
Contracts units of the new 
Completion is scheduled 


and nitric acid 
were let for 
immonia plant 
for late 1956 
The company Commercial 
Solvents Corporation and New British 
Dominion Oil Company, Ltd., selected Ca 
nadian Kellogg Company to build the am 
nitrate 


ac id 


owned by 


sulfuric-acid 
ind nitric units. The Fluor Corpora 
tion of Canada will build the phosphori 
Ford 
off -site 


monium ammonia, 


acid unit, and the prime contractor 


Bacon and Davis, will build all 


facilities 


Cities Service Oil Company (Del.) 
up to $5 million in the 
year on new construction and en 

ring its Ponca City Okla 
Design work underway on a 
barrel-a-day Rexforming unit, and 
revamping the crude-vacuum unit 


plans to spend 
refinery 
6000 


pl ins 


j } 
necemae 
II 


to 


ake a naphtha feed-stock cut for the 
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rN BROWN & ROOT 


vel TO ECONOMY ...EFFICIENCY 


Today's competitive market allows no room for inefficient plant opera- 
tion due to faulty engineering design. 


Brown & Root’s extensive and diversified engineering experience is 
paying dividends to plant owners over the world... because their 
facilities were correctly designed. 


Moreover, Brown & Root engineers are backed by a world-respected 
construction department of over forty years experience...a perfect 
combination for providing industry maximum dollar value. 


Your inquiry is invited if you seek honest, practical advice on power 
generation, transmission of oil and gas, paper mills, gas conservation 
plants, industrial plants, or heavy marine work. No obligation, of course. 


BROWN & ROOT, INC. 
Cngineoes : Constructors 


BROWN.-BILT 


Tid 


-- 


Brown & Root, Ltd., Edmonton, Alberta, Canada * Brown & Root de Mexico, $. A. de C. V., Mexico City, Mexico * Brown & Root, 5. A., Panama 


City, Panama * Brown & Root Construcciones, C. A., Caracas, Venezuela * Brown & Root, Inc, One Wall Street, New York 5, New York 


Se pte mibe P.. 
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' 
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New Houdresid Process 
Completely Cracks the Bottom 
of the Petroleum Barrel, 
Increases Gasoline Yields. 





The Houdry Process Corporation has announced an economically 
feasible process for catalytically cracking the bottom of the 
petroleum barrel. The new process, named Houdresid, converts reduced 
crudes into the most desirable refinery products. 

Houdresid eliminates the need for expensive feed preparation 
processes, \t also accomplishes a marked increase in gasoline yield; 
approximately 64 per cent gasoline is produced from the residuum 
as compared with 52.5 per cent gasoline yield from vacuum 
distillation plus catalytic cracking. 

The Houdresid Process has been on stream for more than a year 
at the Sun Oil Refinery at Sarnia, Ontario. 

For further information write to: Houdry Process Corporation, 


1528 Walnut Street, Philadelphia 2, Pennsylvania. 





PROCESS 
CORPORATION 


PIONEER IN CATALYTIC PROCESSES 
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New Houdry Iso-Plus Process 
Reforms Low-Octane Naphthas 
nto 100-Octane Plus Gasoline 





The new Houdry Iso-Plus Process reforms run-of-the-refinery 
low-octane naphthas into gasolines with octane ratings 
as high as 108-octane F-1 clear. 

Conversion rates are extremely high. Variations of the Iso-Plus 
Process yield from 86% to 91% of naphtha charge stock into 
100 octane gasoline. Up to 82% of the charge stock can be converted 
to 108 F-1 clear octane gasoline for blending with refinery 
pool gasolines of lower anti-knock ratings. 

The development of Houdry Iso-Plus gives refiners a conclusive 
answer to the present high octane derby. With 300 h.p. automobile 
engines predicted for 1960, refiners are now planning their process 
facilities for the economical production of suitable fuels. 

Houdry Iso-Plus, already extensively tested in the pilot stage, 
can meet all high-octane requirements of the foreseeable future. 

For further information, write to Houdry Process ¢ orporation, 


1528 Walnut Street, Philadelphia 2, Pennsylvania. 
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TURBO-MIXER 


TURBO-MIXER, a division of 
GENERAL AMERICAN TRANSPORTATION CORPORATION 


FROM ASPHALT FILLING 
TO XYLENE EXTRACTION*® 


production 


ith 
Turbo Contactor For Butane Isomerization: furnished to C.F. 
Braun & Co,, Engineers and Constructors as part of a plant built by 


them in 1942 for a West Coast petroleum processor. 


a 
on t e jo For over 25 years, Turbo has supplied leading oil companies with 


precision-built mixers for petroleum processing. In many plants, the 
original Turbos are still in operation—after more than 20 years of 
continuous 24-hour maintenance-free service. This outstanding service 
record is a testimonial to the rugged design built into each and every 
Turbo. If you have a process problem, call on Turbo. A Turbo engineer 
is always available to work with your engineers on request. 


‘How the petroleum industry uses Turbo-Mixers— Asphalt filling, 

asphalt oxidation, asphalt cut back blending, spent doctor oxidizing, doctor 

treating, drilling mud mixing, lube blending, solvent extraction and many others. 
Send for technical bulletins describing the use of 
Turbo-Mixers in the petroleum processing field. 


SALES OFFICE: 380 MADISON AVENUE, NEW YORK 17, NEW YORK 


General Offices: 135 S. LaSalle St., Chicago 90, Illinois + Offices in all principal cities 


OTHER GENERAL AMERICAN EQUIPMENT:—DRYERS + DEWATERERS 
TOWERS + TANKS + PRESSURE VESSELS 
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Rexformer. The company also intends to 
increase the plant’s crude-processing ca- 
pacity from 25,000 barrels a day to 30,000 
barrels 

Gasolines with a clear octane number in 
excess of 100 have been produced by the 
Rexforming process in laboratories oper- 
ated by Universal Oil Products Company, 
developer of the process. The unit being 
designed for Ponca City will process low- 
octane naphthas, recycling the un-reformed 
naphtha until the desired octane number is 
obtained 

Construction work will get underway 
early in 1956, and the Rexformer is due to 
be completed early the following year. En- 
gineering will be handled by UOP and the 
unit will be built by Procon, Inc 


Goodrich-Gulf Chemicals, Inc., 


plans to build a pilot plant in northern 
Ohio to produce a new synthetic rubber. 
The plant is expected to be in operation 
in less than a year. The company, owned 
jointly by The B. F. Goodrich Company 
and Gulf Oil Corporation, previously an- 
nounced that its scientists had developed a 
process to reproduce the molecule of crude 
rubber. It claims the new rubber is physi- 
cally and chemically identical to tree 
rubber. 













Eleonora Chemical Corporation 
will build a polyvinyl-chloride plant at 
Passaic, N. J. The company is a recently- 
organized subsidiary of Pantasota Com- 


handle engineering and construction. 


Tennessee Eastman Company wil! 
build a hydrogen plant at Kingsport, Tenn 
The plant, to be erected by Bay Mountain 
Construction Company and Tennessee 
Eastman personnel, will be completed 
early in 1956. The Girdler Company will 
engineer the plant and supply equipment 

The new plant will use a steam-hydro- 
carbon reforming process with natural gas 
as feedstock. It will be designed to use 
LPG as a raw material for both process 
and fuel requirements if the supply of gas 
is temporarily interrupted. 

Reforming will be accomplished in a 
single multi-tube reformer furnace fol- 
lowed by two stages of carbon-monoxide 
conversion and carbon-dioxide removal. 
Final purification will be accomplished by 
a methanation stage which will produce 
hydrogen with a purity greater than 99.5 
percent 





















Creole Petroleum Corporation wil! 
expand its Amuary, Venezula, refinery to 
boost thruput by 100,000 barrels a day 
bringing the plant’s total thruput to 260,- 
000 barrels 


Magnolia Petroleum Company has 
scheduled a six-project construction pro- 
gram to start this fall at its refinery in 
Beaumont, Texas, bringing the cost of ex- 
pansions planned for that plant to an 
estimated $25 million. The major part of 
the expansion will be additional facilities 
to manufacture high-octane gasolines and 
distillate products 

Included in the program are previously 
announced plans for equipment to process 
butanes and propanes for marketing as 
liquefied petroleum gas and for use in 
gasoline blending. One of the projects in- 
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View of Emsco Swivel Joints on one loading station. 


EMSCO SWIVEL JOINTS 


SELECTED FOR 
NEW LOADING WHARF 


We are proud to have supplied the Swivel Joints 
installed on this loading wharf making it one 
of America’s newest and most modern loading 
facilities. Here are installed a score of Emsco 
6” and 8” type LP Swivel Joints. Free turning 
and easy maintenance were prime factors in the 
selection of Emsco for this job. In the cross 
section note how the thrust load is absorbed 
through the ball bearings — how easily bearings 
can be adjusted. Note also how readily the pack- 
ing can be replaced simply by separating the 
joint as one would a union. No return of joint 
to the factory for service. Emsco assures you a 
new kind of dependability in Swivel Joints. 


Emsco’s complete line includes Swivel Joints 
for high or low pressure, high vacuum, corrosive 
or high temperature service; for gas, liquid or 
semi-solids, Check with us or our field repre- 
sentatives. Over 500 various combinations to 
choose from, Sizes %” to 12”. Pressures to 
15,000 Ibs. Temperatures to 750° F. 


EMSCO MANUFACTURING COMPANY 


(4 
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Emsco 8” type LP Swivel 
Joint Style 2 with 
flanged ends for load- 
ing dock service. 
















Simplicity of Emsco's pot- 
ented design assures a 
new kind of performance 
and dependability in Swi 
vel Joint construction 


Box 2098, TERMINAL ANNEX 
LOS ANGELES 54, CALIF. 
Houston, Texas 
Garland, Texas 
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UNSURPASSED 


FOR EXTREMELY HIGH PRESSURES 


HOT or COLD SERVICES 


“DOUBLE VOLUTE” DESIGN PROVIDES HYDRAULIC 
RADIAL BALANCE OF ROTATING ELEMENT... 
NO “SIDE PUSH”... ELIMINATES WEAR AND SEIZURE 


The“ Double Volute” construction of Bingham 
Multistage “Hi-Press” Pumps insures perfect 
radial balance of the rotating element, under 
all operating conditions...completely elimi- 
nating wear between rotating and stationary 
parts. “Double Volute” construction permits 
maximum use, without exceeding normal 
clearances, of non-corrosive metallurgy—par- 
ticularly austenitic steels — normally consid- 
ered dangerous on account of their galling 
and seizing characteristics. 

This feature also eliminates shaft deflec- 
tion, permitting mechanical seals to estab- 
lish and maintain a uniform track between 
contacting faces. This prevents leakage and 
seal face wear, resulting in long seal life. 

“Double Volute” design also permits the 
pumpage to be discharged from the inner into 
the outer case through two nozzles located 
180° apart. For hot service, this feature pro- 
vides adequate circulation of pumpage be- 
tween the two cases, insuring a uniform 
temperature rise in all parts—thereby elimi- 
nating distortion due to temperature changes. 


se Sy ec aRAIPRIRERRE i MPa 


Location of suction and discharge at top of 
pump case is particularly suitable for low 
NPSH conditions. 

Bingham “Hi-Press’” Pumps have estab- 


‘ ’ One of a group of Bingham “Hi-Press” Pumps in a large 
lished an exceptional record of long life and 


East Coast refinery handling 750 F. reduced crude oil at 
trouble-free service wherever they have been @ differential head of 2000 feet 

installed. 

Write your nearest Bingham office 


for full information. 








° SALES AND SERVICE OFFICES 


SINCE 


BINGHAM PUMP COMPANY 
General Offices: 2800 N. W. Front Avenue, Portiand 10, Oregon 


1921 


= 


Factories: Portland, Ore. + Vancouver, B. C., Canada 


BOSTON, MASS. 
CHICAGO, ILL 
DENVER, COLO. 
HOUSTON, TEXAS 
KANSAS CITY, MO 
NEW ORLEANS, LA 
NEW YORK CITY, N.Y 
PHILADELPHIA, PA 


PITTSBURGH, PA 

SAN FRANCISCO, CALIF 
SEATTLE, WASH 

ST. LOUIS, MO. 

ST. PAUL, MINN, 
TULSA, OKLA 
TORONTO, ONT., CAN 
VANCOUVER, B.C., CAN 
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volved, a Thermofor catalytic-cracking 
unit, will be the largest of its kind ever 
built. A Sovaformer unit, also included, 
will be the first such process in the South- 
west 

The Sovaformer is scheduled to process 
20,000 barrels of naphtha a day. The 
Thermofer unit, the fifth of its type built 
at the Beaumont refinery, will be rated for 
a daily capacity of 28,000 barrels 

Also included in the program is a vac- 
uum flash tower to break out gas oil stocks 
for the new cracking unit from crudes 
already reduced in other processes. It will 
be an addition to the refinery’s existing 
combination unit, enlarging that unit's 
structural site by about a third. The other 
three projects involve expansion of the 
plant’s TCC facilities 

All six projects are to be built concur- 
rently. Design work is in progress, and the 
new equipment is expected to be in opera- 
tion in the fall of 1956 


Phillips Chemical Company has 
plans to expand by 15 percent its newly- 
acquired Plains copolymer plant near 
Borger, Texas. Construction of new facili- 
ties are scheduled to start immediately and 
is expected to be completed by Septem- 
ber 1956 

The copolymer plant and adjacent buta- 
diene plant were recently purchased from 
the government. Phillips previously had 
operated the facilities under a contract 
with the government 


Cosden Petroleum Corporation wil! 
begin construction on an 18-million-pound- 
a-year styrene plant at its refinery in Big 
Spring, Texas. The new installation, ex- 
pected to cost $2,850,000, will use raw 
material from the refinery’s existing aroma- 
tics plant. The styrene unit is scheduled 
for completion by mid-1957 


Continental Oil Company has sched- 
uled $1 million to be spent for expansion 
of its refinery at Billings, Mont. Construc- 
tion, being handled by Stearns-Rogers 
Manufacturing Company, includes instal- 
lation of new gasoline reforming and de- 
sulfurization equipment. The project is due 
to be completed in early 1956 


Government of Iraq has awarded a 
contract for design and construction of a 
complete lubricating-oil refinery. The new 
plant will produce 25,000 tons of lubricants 
a year The contract went to Foster 
Wheeler, Ltd., England 

Processing units will include vacuum 
distillation, propane deasphalting, furfural 
refining, propane dewaxing, clay percola- 
tion and acid treating. The contract also 
calls for a drum- and can-making plant 
with filling facilities, water-treating facil- 
ities, a cooling tower, tankage and general 
off-site facilities 


Union Oil Company of California 
is planning an expansion of its Edmonds, 
Wash., asphalt plant to a top capacity of 
100 day of roofing asphalt and 
special grades of air-blown asphalt. Two 
stills for the manufacture of air-blown 
asphalt will be erected adjoining existing 
steam-blown asphalt facilities 

The new installation will receive 
materials from existing units at the 
Edmonds and Oleum, Calif 
Estimated cost of the two 

related pumps, blowers 


tons a 


raw 
com- 
pany’s re- 
fineries 

stills and 


new 
tanks 
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HASTELLOY B&c 


look to 


CACO \il') | 
AVAILABILITY 


CONEL 


ALLOY 20 
MONEL 


PRECIPITATION HARDENING 
GRADES 
0.03 MAX. CARBON 


ff 


* 


YOU GET FAST DELIVERY... even 
on small orders of special alloys... 
Hastelloy B & C, Monel, Inconel, 
Alloy 20, 0.03 Max. Carbon, Precipi- 
tation Hardening Grades are just a 
few examples of alloys that are avail- 
able—fast—when you need them. No 
waiting for long runs of standard pro 
duction items to be completed before 


your order can be started. Big orders can be handled efficiently and 
economically too. A complete metallurgical laboratory enables ESCO 


to take advantage of the latest technological advances 


Result: Out 


standing quality control on every order. 


UNUSUAL SHAPES AND SIZES 
ARE NO PROBLEM EITHER... 


ESCO can supply you with static or 
centrifugal castings in wall sections 


and dimensions t 
exacting 
cast 


Costs With ESCO Spuncast 


requirement 


» meet your 


and 


most 
ESCO Shell- 


is available, too, where needed. 
Ask for details or write for free booklets Howtocut 
LSCO Stainless 


and High Alloy Products for the Process Industries 


special 


ists in 


high alloy 


steels 


O'rvisionmn 


ELECTRIC STEEL FOUNDRY CO. 


ESCO Internetionel end New York Office 


Manufacturing 
Plants 

2164 NW. 25th Ave 
Portiand 10, Oregon 


712 Porter St 
Denville, lilinots 


For more data 


420 Lexington Ave., New 


Other Offices end Warehouses 


Los Angeles, 
Sean Francisco, Calif 
Seattle, Spokane, Wash 


on advertised products, 


York City, MY Sell Lake City, Utah 
Honolulu, Howal 


in Conede, Vancouver 


Centralia, Pa 
Houston 


Eugene 


Texas British Columbic and 


Ore Torento, Ontario. 


use Readers’ Service Cards, last page 





Who's Building. ee 


instrumentation, piping and a large ware- 
house reaches some $400,000. The project 
is due to raise the company’s investment in 
its facilities at Edmonds to about $1.5 
million 

Completion is scheduled for early 1956 
The new installation will produce and 
package all normal requirements of air- 
blown asphalt in Washington, Idaho, Brit 
ish Columbia and Alaska, an area which 
now imports all its needs from California 
and Oregon 





Imperial Oil, Ltd., planning to spend 
more than $5 million in improving equip 
ment at its Sarina, Ont., refinery, has 
awarded the contract for construction of a 
13,500-barrel-a-day catalytic-reforming 
unit. The new installation, due for com 
pletion in September 1956, will be built by 
The Fluor Corporation of Canada, Ltd 
Process designs will be supplied by Im 
perial engineers, with Fluor handling me 
chanical design 


COUNTS | Southwestern Oil and Refining 

j Company, planning to add a catalytic 
reformer to its refining facilities at Corpus 
Christi, Texas, has selected The Refinery 
Engineering Company to handle design 
and construction for the 9000-barrel-a-day 
unit. The new reformer will go on stream 
early in 1956 


The Standard Oil Company (Ohio) 
plans to add an $800,000 dry-ice plant to 
its $17-million petrochemical facilities 
under construction at Lima, Ohio. The 
new carbon-dioxide unit will have a 75- 
ton-a-day capacity. It is due to go into 
production by May 1956 

Construction work on the Sohio petro- 
chemical plant is ahead of schedule, with 
the 300-ton-a-day anhydrous-ammonia unit 
expected to be put in operation in Octo- 
ber, and the 180-ton-a-day nitric-acid 
plant scheduled to start operations in No- 
vember, The urea unit will be placed in 
operation early in 1956 


National Co-Operative Refinery 
Association will add a 1400-barrel-a- 
day alkylation unit to its refinery at Mc 
Pherson, Kan bringing to nearly $10 
million the value of improvements and 
additions made at the refinery in the past 


24" TO 4” GEARED PIPE THREADER | * ve 


Here's a work-saving precision tool that cuts Italian Government is considering a 
accurate threads on 214” to 4” pipe every time. Romanian proposal to set up a joint 


It’s easy to handle... easy to use .. . foolproof | Italian-Romanian company to build a re- 
: finery near Rome. The new installation 
Operated manually or with power, the RIGDOID | would be built for a 20.000-herrel-a-dev 


4P reduces time, sweat and scrap in any piping capacity 

job. Balanced handles simplify carrying and 

starting on pipe. Mistake-proof workholder sets | Antar Petroles de | Atlantique wil! 
to size before tool is put on pipe... has only one | install a 10,800-barrel-a-day catalytic re- 
screw to tighten ... no bushings. former at its refinery in Donges, France 
The new facility, a Houdriformer, will 





For precision and speed... you can't beat the 1 celia hthas from | de d 
FRIEND 4P/ process naphthas from Iraq crude, and a 


blocked operation will permit the alternate 

production of high-octane gasoline and 

aromatics. Houdry Process Corporation 

will furnish process design, with engineer- 
el » SS. 4 aera ing and pt sonra Pe to be handled by 

See your local supplier i i — Hydrocarbon Research, In« 

+++ or write direct for ¥ -_ é |. le 


catalog. - North Star Oil Company, after 
WORK-SAVER PIPE ifele) a J much field work, will begin moving its 
a 


refinery more than 2000 miles from St 
wi! : eS * Boniface, Man., to Grand Prairie in north- 
MANUFACTURED BY THE RIDGE TOOL CO. © 535 CLARK STREET © ELYRIA, OHIO | West Alberta, The refinery will be modern- 
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Piatinum Catalyst 


poisons 


Attapulgus Clay keeps strict watch over your 
catalytic reforming feed stocks, protects you against 
losses caused by catalyst poisoning. It does this by 
effectively reducing the detrimental constituents 
that temporarily (sometimes permanently) foul 

the catalyst. 

Here are the troublemakers (some need only be 
present at 10 parts per billion) that Attapulgus Clay 
adsorbs from the stream: ARSENIC—either present 
in the crude, or picked up from corroding tubes and 
equipment; LEAp—either crude-occurring or picked 
up; SULFUR—alkyl or aryl; NrrroGEN— known to 
exist in some crudes, but whose source usually is in 
amine-type corrosion inhibitors. 

Setting up this effective clay treatment safeguard 
can be accomplished at a surprisingly low investment 
one that pays out promptly in terms of the most 

favorable production rate. 

This is another solid example of how M&C 
products keep growing in value to refiners. There's 
always a new place for these versatile minerals to 
improve the quality and cut the processing costs 
of petroleum products. 


NEW BULLETIN! “Preparation of Petroleum Feeds for Platinum Catalysts 


is just off press. Check the coupon for 
prompt mailing of your personal copy, 
and for other assistance, if desired, 


MINERALS & CHEMICALS CORPORATION OF AMERICA 
Dept. W, 210 W. Washington Square, Philadelphia 5, Pa 


ATTAPULGUS PRODUCTS from Please send me “Preparation of Petroleum Feeds For 
Platinum Catalysts” 





I'd like to talk to a representative about o specific 
feed stock problem. 


MINERALS & CHEMICALS 
CORPORATION OF AMERICA 


210 W. WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


name 
company 
address . 


ALWAYS A BETTER See. oy 
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onacoil OIL-LEAK 
DETECTION SYSTEM 


for STEAM TYPE FUEL OIL HEATERS 


High Sensitivity 
Alarm Relay 


bine 
“PARAPROBE” 
DETECTOR 


Continuously Monitors the 
Purity of Condensate leaving 
Type LP-20 Steam-Type Fuel Oil Heaters 


Condensate 
Inspection Tank 


@ Isolates all fuel oil entrained in the con- 
densate stream 


e Gives alarm to plant Personnel 


e Protects the boiler by removing oil contam- 
ination from feed-water cycle 


e Applicable to both low and high pressure 
steam plants 


e Engineered to the special requirements of 
each installation 


Write for further details 


DAVIS ENGINEERING correo 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. + 1064 EAST GRAND ST., ELIZABETH 4, NEW JERSEY 


F 


Since 1915 Paracoil’s skill to do comes of doing Since 1915 
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ized at a cost of $2 million to serve north- 
west Alberta and northeast British Co- 
lumbia 

The St. Boniface plant has been re 
placed by a larger refinery recently com- 
pleted for the company by Canadian Kel- 
log Company. The new installation was 
built for a daily capacity of 12,000 barrels 
It cost the company some $10 million 

Brought up to date at its new location, 
the former St. Boniface plant will have a 
daily capacity of 2500 barrels. The refin 


ery is expected to go into operation by 


March 1956 


| Thompson Chemical Company ha: 


awarded an engineering and design con 
tract to Scientific Design Company, In« 
for a polyvinyl-chloride plant to be built at 
New Dighton, Miss 


_ Midland Cooperatives, Inc., wil! in 


stall a 3000-barrel-a-day catalytic reformer 
at Cushing, Okla., as part of a $750,000 
program to increase the refinery’s output of 
high-octane gasoline. The unit, a Plat 
former to be built by Procon, Inc., will go 
on stream in April, 1956 

The project also includes construction of 
120,000 more barrels of storage and addi 
tion of a new de-salting unit. Capacity of 
the Cushing refinery was increased to 
12,000 barrels a day about two years ago 

The Platformer is designed by Universal 


! Oil Products Company for addition of a 


Rexformer or a similar facility if still more 
yields of high-octane are required. The new 
reformer will cost $600,000 


Shell Italiana Company has been 


| granted permission to build a refinery at 


Palermo. The Sicilian government cleared 
the Royal Dutch/Shell group for construc 
tion of a 20,000-barrel-a-day plant 


Government of Saurashtra, an In 
dian state, has completed plans with va 
rious interests for an oil refinery to be 
built at Bhavnagar, on the Gulf of Cam 
bay. Plans for the refinery, expected to 
cost some $31,500,000, call for a capacity 
to process 1.5 million tons of Irania crude 
a year 

The Iranian government is believed to 
be willing to invest in the venture, Two 
businessmen, believed to represent the 
Aga Khan, also are financing the refinery 
which will be the first to be financially 
controlled by Indians and the fourth in 
the country 


Under Construction— 


| Canadian Oil Companies, Ltd., has 


let the contract for a $300,000 administra 
tion building and plant-protection building 
at its Sarnia, Ont., refinery. The new struc 
tures will be erected by Con-Eng Con 
tractors, a London, Ont., firm. Plans call 
for a two-story administration building and 
a two story plant protection building 


| Tide Water Associated Oil Com- 


pany is installing the world’s largest fluid 
coking unit at its refinery in Avon, Calif 
With a daily capacity of 42,000 barrels, the 
new facility will be 11 times as large as the 
only unit of its kind in operation 

The coking plant, due for completion in 
May, 1956, is being built by Bechtel Cor- 
poration. It will upgrade heavy fuel oils 
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ORBIT VALVES HOLD 


/ NATURAL 
\ GAS 


- 


ETHANE 


PROPANE 


Full Round Opening Flanged End, 
Sizes: 1, 1%”, 2”, 2%", 3”, 4 


BUTANE 
ETHYLENE 


PROPYLENE 


Venturi Opening Only Flanged 
End, Sizes: 2”, 2%", 3’, 4”, 6” 


BUTADIENE 
BENZENE 
TOLUENE 


XYLENE 


Cc” 
a 
oe | 
of} 
= 
<_< 
ee | 
= 
| 
> 
— 


Screw End—full round opening 
Sizes: 1”, 1%", 2”, 2%", 3, 4” 


ORBIT See 22nd Edition of Refinery Catalog for full particulars on 
VALVES Orbit Forged Steel ASA Class vaives or write for Catalog 55-B. 


ro) A good range of sizes are available beginning with 1” 


ORBIT VALVE COMPANY 


P. O. BOX 699 (For over 40 years) TULSA 1, OKLAHOMA 
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Like a weathervane, the Foxboro 
M/S9 Consotrol Controller can be 
installed completely exposed to 
the elements . . . and forgotten 
about! Unsurpassed in perform- 
ance by any other flow controller, 
the M/59 is completely indifferent 
to weather conditions. 

This rugged Flow Controller 
mounts directly on the air connec- 
tion of the valve... at a fraction 
of usual installation cost. Its case 
is tightly gasketed, continuously 
purged,completely weatherproof, 
highly resistant to dust, fumes, 
and vibration. There’s nothing to 
align, nothing to wear out. A 
flexure-strip fulcrum eliminates 
the friction and wear of conven- 
tional pivots . . . eliminates ‘con- 
ventional” maintenance. 

In operation, the M/S9 fully 
utilizes the speed and sensitivity 
of the Foxboro d/p Cell Flow 
Transmitter . . . does away with 
transmission lag... gives fastest 
recovery from process upsets. For 


“Live-Balance” Control on any fluid 
with any size valve motor. 


Unique Simplicity — exclusive design 
permits fixed, optimum proportioning 


Lowest first cost. Lowest installed cost. 


Lowest maintenance cost. 


and reset values for liquid flows. Ad- 
justable reset optional for gas or steam 
flow. 


the complete story, write today 
for Bulletin 470. 


THE FOXBORO COMPANY, 749 NEPONSET AVENUE, 


0), 510) 5 


REG. U.S. PAT. OFF. 


FOXBORO, MASS., 


FLUID FLOW CONTROLLERS 


FACTORIES iN THE UNITED STATES, CANADA AND ENGLAND 
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into components of gasoline and heating 
oils, and in the process, produce granu- 
lated coke for use in metallurgy and as a 
fuel 

The first commercial fluid coker ever 
built was completed earlier this year by 
The Carter Oil Company at its refinery in 
Billings, Mont. The Carter unit was built 
for a daily capacity of 3800 barrels of fresh 
feed 

Getting underway at Avon before the 
end of 1955 will be construction of a 
hydrodesulfurization unit to remove sul- 
phur and nitrogen impurities from gasoline 
raw materials. The facility will be built for 
24,000 barrels a day 

Also scheduled as part of the company’s 
current expansion is construction of a new 
gas-recovery plant, enlargement of the re- 
finery’s Fluid catalytic-cracking equipment 
and erection of allitional service buildings 

All these facilities are scheduled for 
completion next spring and will increase 
the refinery’s output by 30 percent. Cost 
of the improvements were not available, 
but previous estimates have run to $20 
million 


Gonzales Chemical Industries, 
Inc., will begin construction on a new 
anhydrous-ammonia, sulfuric-acid and am- 
monium-sulfate plant at Guanica, Puerto 
Rico. To be the country’s first ammonia 
products plant, the new installation will 
be built by The Lummus Company, which 
also is handling the design and engineering 

Output is expected to run 42,000 tons 
of anhydrous ammonia a year. Part of the 
product will be sold as such, and the bal 
ance will be converted to aqueous am- 
monia, sulfuric acid, ammonium sulfate 
and possibly other materials 


Standard Oil Company of Cali- 
fornia is entering the final phase of con- 
struction work on the $7-million isophtha- 
lic plant being built at its Richmond, 
Calif., refinery. The new installation, de- 
signed to turn out 50 million pounds of 
the material a year, is being made by 
The H. K. Ferguson Company. The plant 
will be started up late this year 


American Oil Company is breaking 
ground for its $80-million refinery, to be 
built at Yorktown, Va. The refinery, de- 
signed for a daily capacity of 30,000 bar- 
rels, will be constructed by The M. W 
Kellogg Company 

Kellogg is building the plant’s combina 
tion distillation and catalytic-cracking plant 
with its integral polymerization and at 
tendant treating facilities. The Lummus 
Company will build a petroleum coking 
unit with a capacity for more than 500 
tons a day 

Five major contracts already have been 
awarded with two other contracts to be let 
this year. Work still to be contracted is for 
a two-story office building and for two 
process units. a 7600-barrel-a-day Ultra- 
former and an 18,000-barrel-a-day de 
sulphurization unit 

Already under construction is a $1,750 
000 pier to accommodate tankers and 
barges on the York River. Also, Chicago 
Bridge and Iron Company has started pre- 
liminary work on construction of 63 steel 
tanks with a total capacity of more than 
3,770,000 barrels 

When the refinery goes on stream in 
1957, it will produce more than 1,100,000 


, 
‘ACTIVATED 
ARBON 4... 


’ 
%, 


G-32 
for greater 
efficiency in 


Solvent Recovery 
Gas Masks 


Gas Purification 





Catalyst Carriers 
Adsorption Fractionation 
Selective Adsorption 
Chromotagraphic 


Separation 








..-Girdler's highly adsorbent 
G-32 activated carbon 


G-32 is a highly dense and hard material, of a cocoanut shell 
base. High density and high adsorbing capacity make it an 
extremely efficient material in recovery, purification, and 
other uses. This activated carbon is available in a wide range 
of grades and sizes to meet the specific requirements of 
your applications. 


Try G-32—judge its outstanding properties for yourself. 
Samples are available on request. Write Girdler or call the 
nearest Girdler office today. 


the GIRDLER Compo 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 
GAS PROCESSES DIVISION: New York, Sen Francisco 
VOTATOR DIVISION: New York + Atlanta « Chicago * San Francisco 
in Caneda: Girdier Corporation of Canada Limited, Toronto 
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Who's Building... 


gallons of gasoline a day. It also will pro- 
duce kerosine, heating oil, liquefied petro- 
leum gas and coke. Construction is ex- 
pected to be completed late in 1956 


Seminole Oil Company, formed by 

| Frontier Refining Company and other in- 

terests to operate a new refinery at Fort 

THIS “TAB” oA om Pierce, Fla., is due to start construction 
| of the $16-million project. The plant, to 

be built for a daily capacity of 15,000 


TELLS You WHY | barrels, will be on stream by late 1956 
ees 


Shell Oil Company has the major 

process equipment in place at its 50,000 

barrel-a-day refinery under construction at 

- Anacortes, Wash. Plant facilities include 

Y C 5 i Mi t k a | crude distillation, catalytic reforming, gas 

OU an IS a e ; J ' recovery and catalytic polymerization. The 

———- | refinery, being built by Bechtel Corpora 

oe ° ‘ oP | a tion, is due to go on stream early in 1956 

the Orifice Size a The new installation is expected to cost 
ois | $75 million 

with ™ — Deutsche Shell, A. G., plans to in 


, | crease capacity of its 14,000-barrel-a-day 

f - : | Hamburg, West Germany, refinery to 52,000 

WAT ; barrels. New installations will include a 
ne catalytic cracking unit, a hydrodesulfuriza 

tion unit and a second Platformer. The 

plant's first Platformer, now under con 


Tab Orifice Unions em IN | reson wit we iy acy 


barrels 


Completed— 


Husky Oil Company has completed a 
$1-million expansion of its refinery in Fort 
William, Ont. The project saw an increase 
in the plant’s capacity from 1800 barrels a 
day to 5000 barrels and the addition of 
Platforming equipment 


Texas Gas Corporation has put on 
stream a 2500-barrel-a-day Platformer at 


, : , its Winnie, Texas, plant. Equipment from 
“ve re 4 or , ie > 4 > > | 
I r get nm the spot whe re you were nt sure of the an existing catalytic reformer was used in 


orifice size in a union installed in the line? It has | the construction of the new unit, now be 
happened to the best of us .. . but it needn't happen he ~~ to upgrade a naphtha ma og ts 

: : 7 Ta : . rom the company's processing plants i¢ 
again. With the W-S Tab Orifice Union you're always 


| reformate will be used as a blending stock 

sure of the orifice size. It’s plainly stamped on a tab | Universal Oil Products Company engi 

that protrudes through a slot in the end piece of the BOWES, SONGNCS ane Recmes is wnt 
, . ‘ ; ’ Procon, Inc., was the contractor 

union. The tab is an integral part of the stainless 


steel orifice plate. Empire Oil Company has placed on 
The slot opening in the end piece simplifies re- stream a natural gasoline plant near 


; <a. Odessa, Texas. The plant was built with 
moval and replacement of the orifice plate. Just an initial processing capacity of 4 Mmcf 


unscrew and pull back the nut. The plate slides out a day, Facilities were sized to permit ex 
easily. The connecting pipes need not be pulled back pansion to 10 Mmef. Built at an estimated 
7 , ; 2 cost of $250,000, the new installation will 
any farther than required to slip the orifice plate turn out 2000 gallons a day of liquid 
from between the two union ends. products 
Watson-Stillman Tab Orifice Unions® are avail- 
able in 3000 Ib. class. For complete size, dimension 9 
r . : placed on stream a 27,000-barrel-a-day 
and price information send today for Data Sheet Houdriflow catalytic-cracking plant at its 
SU-1. refinery in Marcus Hook, Pa., now has 
| completed an 18,000-barrel-a-day Houdri 
former at the Marcus Hook refinery. The 
| new catalytic reformer, built at a cost of 
$5 million, is already in operation 
WATSON STl Hydrogen from the new reformer will 
- be used in the manufacture of anhydrous 
ammonia at a new $9-million plant under 


HKP H. K. PORTER COMPANY, INC, | construction at the Sun refinery. The am- 


Sun Oil Company, which recently 


*Manufactured under Esso Research and Engineering Company License Agree- 
ment—U. S$. Patent 22,661,768 


monia plant, scheduled for completion 
early in 1956, is being built by Catalytic 


ap A 4 4. Roselle, N. J. Construction Company, which also handled 
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) 
G takes a lot of doing to 


maintain leadership in a field for 90 long years! 


We thank our many friends for the opportunity 


they have provided us to fill their needs for 


Pressure Gauges Dial Thermometers 
Water Regulating Valves Solenoid Valves 
Heating Specialties 
MARSH INSTRUMENT co. Soles affiliate of Jas. P. Marsh Corp 

Dept. R, Skokie, Ill. 
Ley 
“THE STANDARD © 


. wir) 
- « ACCURACY 


in 


For more data on advertised product 








Who's Building. ee 


DEAN BROTHERS PUMPS /NC. | 
Type R2R Centrifugal Process Pumps | construction on the Houdriflow and 


Houdriformer units 

The catalytic-cracking unit is one of the 
world’s two largest Houdriflow plants. The 
other recently was completed at Sun's 
Toledo, Ohio, refinery. (Petroleum RE- 
FINER, July 1955, page 183.) 


Mississippi River Chemical Com- 
pany is nearing completion of its 200- 
ton-a-day anhydrous-ammonia plant at 
Selma, Mo. Equipment for the new facil- 
3X6 R2RSM “4691 | ity, being built at a cost of $15.8 million, 
was licensed by Texaco Development Cor- 
poration. The Fluor Corporation, Ltd., 
in handled by construction and engineering 


Type R2R Process Pump 


Brin Chemical Corporation has gone 
on stream with a new acid-oils plant in 
Tulsa. The plant, costing more than $100,- 
000 will produce phenols, cresols, and 
xylenols. Raw material will come from a 
caustic-treating stream at the nearby The 
Texas Company refinery 








Consolidated Chemical Industries 
has placed on stream two sludge acid re- 
generation plants costing some $8 million 
Type R2K Process Pump The plants, at Houston and Baytown, 
Texas, were designed and constructed by 





DISASSEMBLY: The Type R2R process OPERATING RANGE: Type R2R. Heavy . : ’ ‘ r 
pumps can be disassembled without dis- duty, process pumps are available in Chemical Construction Corporation. lo- 
connecting the suction and discharge pip- eighteen different sizes, enabling our engi- | ge the r, the new installations have the ca- 
ing. By first removing the spacer from the neers to furnish units specially designed pacity to produce 280.000 tons a year of 
spacer type coupling, and unbolting the and constructed for the particular work . 
casing from the cradie the entire cradle to be performed regenerated sulfuric acid. 
and complete rotating element can be re- Capacities: 60 to 2000 Gallons per minute 
moved without disturbing the suction and Heads: Up to 400%. Speeds: 900 RPM to 
discharge piping. 4000 RPM. Esso Standard Oil Company has 
placed on stream the second and largest 
BUILDERS OF OUTSTANDING PUMPS fluid coking unit in the U. S. Bechtel Cor- 

SINCE 1869 | poration, which will build a fluid coker 
for Tide Water Associated Oil Company 
CENTRIFUGAL and RECIPROCATING PUMPS | at Avon, Calif., installed the 10,000-barrel- 


a-day Esso unit at the company’s Baltimore 

refinery 
The company also placed on stream two 
new pipe stills, new Hydroforming and 
ietatiinns. =, oie.” Wiebe Hydrofining facilities and revamped the 
Acting. Piston Type, Close Clear. fluid catalytic-cracking equipment at Balti- 
ance Pump, Designed to handle more. Both the Hydrofiner and Hydro- 


volatile liquids, former were installed by Foster Wheeler 


Cc 8 pnene Coupled Centrifugal Pump. ‘ 
Corporation 
Petroles Mexicanos has completed its 
50,000-barrel-a-day expansion of facilities 
3833 at the Atz apotzalco refinery, near Mexico 
City. Engineering for the $12-million proj- 
4043 AA 


Horisontal, Duplex, Double Acting ect was handled by Arthur G. McKee 

Side Pot, Piston Type, Oil Bath ’ en » > > . 

Pedestal Mounted Centrifugal Power Pump Company, and Pemex poseaeen 1 did the 
Pump |} construction 


New process equipment, which raised 
the plant 5s daily capacity to 100,000 bar- 
rels, includes a 50,000-barrel-a-day pri- 
mary distillation unit, a 32,000-barrel-a- 
day vacuum unit, a 22,000-barrel-a-day 

3556 catalytic cracker, a 12,000-barrel-a-day de- 
4728 sulfurization unit, a polymerization unit 


Double Pedestal Bearing Centrif- Durable Duplex Packed Piston Pat- | and additional facilities which give the re- 
ugal Pump tern Steam Pump, Side Pot Type finery 2300 barrels a day of alkylation 
capacity 


ona am. | McColl-Frontenac Oil Company, 
DEAN BROTHERS PUMPS /NC. , | Ltd., has gone on stream with the first 





5 combination Platforming-Unifining unit to 
/NOIANAPOLIS /WO. . 4 be pl: aced in operation outside the U. § 

32] W Ten $7 Woe | The new unit, designed for a daily capacity 
of 11,970 barrels, was completed at the 


Branch Offices: NEW YORK, N. lt HOUSTON, TEXAS | company’s refinery in Montreal, Queb 


The installation was made as part of a 
Representatives in Principal Cities $4-million improvement program for re- 
| fineries at Montreal and Edmonton, Alba. 
At Edmonton, the company increased the 
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For 
Remote Shut-off aD 
Applications... 


3-WAY OR 4-WAY 
MANUAL AIR ACTUATED 


a 7) 


CYLINDER 
VA L VES 4p 7 PNEUMATIC CONTROLLER 


ACTUATED 


provide the 
complete 
answer! 


Fast action 


Spring to open 


... With these advantages : ) 
Positive shut-off : wa | 
j LT 


or 


Spring to close 


Globe, angle & 3-way bodies 


Carbon steel and all cast 


and forged alloys available gnd 

absolute shut-off dependability and safety with 
ANNICO TEFSEAL SEATS proven in dangerous 
services, such as Liquid Oxygen, Fuming Nitric Acid, 
Liquid Nitrogen and CO,, Fuels and other 
FLUIDS at all pressures and temperatures —300 to +450 F 


Metal seats for high 


temperatures 





THE ANNIN COMPANY 


6570 EAST TELEGRAPH ROAD, LOS ANGELES 22, CALIFORNIA 


Coutrol varves 
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a Tank Farms 
Al Loading Racks 


Lube oil Treating 
tal Fuel and supply Lines 


al Cat Crackers 


" Dewaxing 
" platforming Units 


al Filtering 





well-Nordstrom Valves 





For The Most Economical, 


Trouble-Free Refinery Valve Service 


Look very carefully at the refinery valve check 
list on the left. If you are not now using Rockwell 
Nordstrom valves at these important points, you have 
a real opportunity to make worth-while savings through 
longer, more trouble-free valve life, and lower repair, 


replacement and down time costs. Here are the reasons 


ECONOMICAL: Rockwell-Nordstrom valves are 
the most economical refinery valves you can use 
Pressurized lubrication which forms the time-proven 
leakproof seal also eliminates metal-to-metal friction 
and “‘armor plates’’ the working parts against corrosive 
or erosive line material. And the valve seats, the parts 
that are “eaten out’’ fastest on ordinary valves, are 


never exposed to line material. 


Rockwell-Nordstrom valves will start saving money 
for you the day they go on-stream because lubrication 
and rugged design eliminate costly repair and replace 


ment and assure longer economic valve life 


TROUBLE-FREE: Refinery engineers have been 
standardizing on Rockwell-Nordstrom valves for forty 


years. They've learned that the pressurized lubricant 
seal and positive shut-off assure safe, leakproof opera- 
tion in any refinery service. Refinery operations men 
prefer Rockwell-Nordstrom valves because quarter turn 
closure permits accurate, smooth flow control. There 
are no bulky, large open cavities on Rockwell-Nordstrom 
valves; they require less space in manifolds. “‘Open- 
Close’’ guess work is eliminated a glance at the 


wrench instantly tells plug position 


Rockwell-Nordstrom valves are available in the 
only complete range of lubricated plug valve sizes and 
pressure-temperature ratings in steel emi-steel and 
corrosion resisting alloy patterns. Write for complete 
information today: Rockwell Manufacturing Company, 


Pittsburgh 8, Pa 


Canadian Valve Licensee: Peacock Brothers ‘Limited 


ROCKWELL-Nordstrom VALVES 


LUBRICANT SEALED FOR POSITIVE SHUT-OFF 











Who's Building... 


plant’s crude capacity to 11,000 barrels a 
day and built a 3000-barrel-a-day thermal 
cracking unit. 

The Unifining unit at Montreal is serv- 
ing as a feed preparation section for the 
reformer, and using excess hydrogen from 
the reforming operation to process straight- 
run naphthas derived from Arabian or a 
mixture of Venezuelan crudes. The Plat- 
former is producing a 99 plus leaded-octane 
reformate for blending to make premium 
gasolines 

The combination unit at Montreal was 
built by Procon (Canada), Ltd., and Ed- 
monton cracking unit was erected by Ca- 
nadian Kellogg Company 





Hancock Oil Company has completed 
a $5-million refinery expansion program to 
step up both quality and quantity of gaso- 
lines produced at its Long Beach, Calif., 
refinery 

The company has placed on stream a 
new TCC unit, with a 6000-barrel-a-day 
fresh-feed capacity; a 500-barrel-a-day 
UOP catalytic polymerization unit, to- 
gether with feed preparation, gasoline re 
covery and sulphur-recovery units 

Ralph M. Parsons Company held con 
tracts covering engineering, procurement 
and construction, which included installa- 
tion of product handling and transfer fa- 
cilities 


The Pure Oil Company, with 15 
other firms and individuals, has started 
operations at a new $3-million gasoline 
plant in Morgan County, Colo. The plant 
was built to process 20 Mmef. of gas a 
day. Construction was handled by Stearns- 
Rogers Manufacturing Company 


The Texas Company has completed 
installation of a new combination Plat 
forming-Unifining unit at its refinery in 
West Tulsa, Okla., bringing to seven the 
number of such facilities built for Texaco 
refineries ['wo others are in various stages 
of construction 
The new combination unit at Tulsa has 
a capacity of 9000 barrels a day. Mid- 
Continent-type crudes are charged to the 
Unifiner in preparation of feed stock for 
After testing their action in a trial mg ae poe ni a :~- Se gee 
yay oe pon ns ohage cope soul . octane blending compound 
at Watson as illustrated above. ° | At another Texaco refinery—in Wil- 
mington, Calif.—a 10,000-barrel-a-day 
Platformer has gone into operation. Also 
producing 90 F-1 clear reformate, the Wil 
HAMER Visible Shut-off LINE BLIND VALVES | mington unit is processing naphthas de- 
rived from mixed California crudes 
By the last of 1955 ten reforming units 
Refinery operations require a valve that | will be in operation or under construction 
HAMER Plug Valves will provide a continual leakproof line at Texaco refineries. The ten units will 


; : represent a combined daily capacity to pro 
Thousands of users. : shutoff. Hamer Blinds with their foolproof duce 117.000 barrels of reformat ; 
sealing action are unsurpassed for providin ‘he company recently complete¢ 
have proven the ] t df Pp d g Th | | pl i 
easy and immediate bsol li 1 that’s both iti | 1000-barrel-a-day isomerization unit at 
operation of Hamer an absolute line seal that's both positive Wil il 5 000 
“ae : , j ra 25.0 
Plug Valves. Will and permanent. In addition, Hamer Blinds ee Sees eee 
aot stick or freeze. : : : yarrel-a-day furfural unit. The refinery’s 
fast, one minute, one man operation literally | new reforming and hydrotreating facilities 
pay for their cost in downtime saving. | were erected by C. F. Braun & Company 
Standard Oil Company of Texas 
has completed a 4300-barrel-a-day catalytic 
Send f | | reformer at its refinery in El Paso, Texas. 
end for FREE Cata og The unit, a Platformer, is processing heavy 
gasoline fractions derived from West Texas 


VA LV a S, i N ¢.. ey < Oil Products Company li- 


censed the unit, and it was installed by 





2919 Gardenia Ave., Long Beach 6, Calif. | Bechtel Corporation which also handle en- 


gineering. The project was to have cost 


Representatives throughout the World $2.7 million 
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By requesting the alternate use of Weldolet Welding Fittings 
in all weights and sizes the piping contractor was able to 
lower his bid sufficiently to be awarded the job! 


This recently completed recycling plant in Lovisiana was designed 
and engineered in full accordance with the ASA and ASME Codes 


and operates at a maximum pressure of 4500 psi and 225°. 


The piping engineers on this job were confronted with a number 

of tough problems. The plant was to be operated at extremely 

high pressures. The terrain was swampy which meant the fittings had 
to withstand the additional stresses exerted by a settling foundation. 
The piping also had to stand up under rugged vibration conditions. 
The many design features of Weldolet Welding Fittings in both 

full size and reducing size outlets provided the safe, practical 


and most economical answer to these knotty service problems. 


WELDING FITTINGS DIVISION 


FORGE &€ TOOL WORKS 


721 MEADOW STREET, ALLENTOWN, PENNA 


September, 1955—PetTroteum REFINER 
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As Management Sees It... 





Developing Technical Personnel Through 


Performance Evaluation 


Professional people are eager to know “where they stand” with management 


Here is a merit rating plan that will improve morale and measure promotability. 


Rex E. Gilbreath, Phillips Petroleum Company 


Bartlesville, Okla. 


ARE YOU SATISFIED with your 
method of developing technical per- 
sonnel? Would you like to improve 
the relationship between these em- 
ployes and their supervisors? 

The answer to your problem may 
lie in performance evaluation, a 
dressed-up name for merit rating or 
performance rating. 

Performance evaluation has proven 
workable in the Research and Devel- 
opment Department of Phillips Petro- 
leum Company at Bartlesville, which 
has a personnel of about 850, of whom 
approximately 475 are classed as pro- 
fessional or supervisory. Their fields 
include chemistry, physics, law, math- 
ematics and engineering. 

Generally, Phillips felt that anything 
that could be done to increase under- 
standing among its professional people 
would be beneficial. Specifically, there 
were these reasons for installing a per- 
formance evaluation program: 

® The department had grown so 
fast that there was no first-hand 
knowledge of people at the lower 
levels 

® The Employe Relations Section 
wanted a means of aiding supervisors 
to assess their employes in a formal 
and analytical manner. 

® ‘There was a desire to install a 
counseling program, but it was felt 
that performance evaluation should 
precede counseling. The Employe Re- 
lations Section believed that the two 
programs would give professional 
people an opportunity to know “how 
they were doing” and would 
quently enhance employe morale. 

(In a survey conducted by the Na- 
tional Society of 


COonse- 


Professional Engi- 
neers as to why professional people 


328 





PERSONAL «& 


RESEARCH AND DEVELOPMENT DEPARTMENT 
CONFIDENTIAL 


(Phillips Petroleum Co.) 


PERFORMANCE EVALUATION 
(Professional and Supervisory ) 
Name 


Division 


Empl. Date 


. q 
Position Branch Division Time 


Date and Type Degrees 
BS Section 
MS 
Ph.D. 
Other 


Review Date 


Supervisor 





Brief description of current job duties: (In your own words, state what he is currently doing.) 


HOW IS THIS EMPLOYEE'S PERFORMANCE ON HIS PRESENT JOB? 
(Check the box which you feel best describes his performance.) 








en 


Inadequate C] | 


Superior, above average Cc] Good, neither superior C) F q 
= air 


Outstanding C] 


but not outstanding nor inferior 











RESULTS AND ACCOMPLISHMENTS 


Write a brief statement describing his performance since the last evaluation or d 


uring the past six months. Indicate strong 
and weak points 


EMPLOYEE'S STATUS 


Indicate by checking the proper box which of the following most closely describes the employee's situation. The promotabi 
lity status may be based on either technical ability, supervisory ability or a combination of both. Check whether technical 
supervisory or both. Use the space provided below for your remarks and recommendations 


oO 





Immediately Promotable: Individual can immediately fill positions at a higher responsibility level. Check the area 
describe position and give reasons 


Technical 
Supervisory 


Promotable: The individual can fill a job at a higher responsibility level with further training. Check the area 
and estimate time necessary 


Satisfactory: This individual is doing what is expected on his present jot 
but advancement bey 


(he may be a very valuable employee 
nd his present position is not presently indicated 


If transfer to another field would improve 
advancement possibilities, indicate the field 


State nature of 
Indicate whether performance improvement with help is probable. If not, should he be tran 
terred, demoted, or dismi 4 


Less Than Satisfactory: The individual's performance is not acceptable in his 


present posit m 
principal deficiencies 


REMARKS 
OTHER PERSONAL QUALIFICATIONS 


ndicate any characteristic h have not already been mentioned that might fit him for higher responsibilities. Indicat, 
any teche r administrative ability which this employee has which is not currently being used. These qualificatior t 
haracter may « ¢ from exher past education or experience 


* 


‘ 


Pages | and 2, condensed, of Evaluation Chart 


were joining unions, more than 50 where we stand.” 


percent of the replies indicated un- Many other plans were reviewed to 


happiness because “we don’t know determine what type ol program was 


PETROLEUM REFINER ol. 34. No. 9 





ATED nie 


BLENDING WARREN NATURAL GASOLINE WITH 
YOUR PRESENT HIGH QUALITY MOTOR FUEL WILL 
GIVE IT... 


RETAINED 
VOLATILITY 


(in every season) 


You can depend on WARREN’S production, transpor- 
tation, storage and service for the grade and quantity 
of NATURAL GASOLINE you want — where and when 
you want it. 





PETROLEUM CORPORATION 
TULSA, OKLAHOMA ¢@ Cable Addresses: STAVOLENE, WARREN 


EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN, 
TEXAS CITY AND WARRENGAS, HOUSTON, TEXAS, SAN PEDRO, CALIF. 





3 YOU CAN SAVE Money! .. . 
... by Selecting the right tube _ 


@ The selection of refinery pipe and tubes presents many 
problems; basic differences in equipment, variations in 
fabricating operations, service pressure, high or low 
temperature conditions, presence of corrosive media, etc. 
Each of these factors must be considered in determining 
which pipe or tubing material is just right for a partic- 
ular installation. Therefore, to insure you the best ma- 
terial at the lowest cost, the selection should be made 
by a tubing specialist. 

Through research and laboratory experimentation, 
through on-the-scene observations, and by studying ac- 
tual installations, National Tube refinery specialists 
have built up a collection of case histories that date back 
through 60 years of solving all types of tubing problems. 


NATIONAL TUBE'S 25 DIFFERENT STEEL TUBE ANALYSES: 
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The result of this extensive experience is the list of 25 
different steel tube analyses shown here. Each analysis 
has been designed to combat specific refinery conditions, 
and each one has been tested and retested in actual re- 
finery service. Other chemical compositions are also 
available in tubular products, and a wide variety of high 
temperature problems are now under study. 

Examine the list of analyses. Then, before you make a 
decision as to which one you'll use, get in touch with 
us. Our engineers will help you select the analysis that 
will give you utmost efficiency coupled with the most 
economical performance. Write to National Tube Divi 
sion, United States Steel Corporation, 525 William Penn 
Place, Pittsburgh 30, Pa. 














Carbon 
Carbon, ); Mo 
Y Cr, 4 Me 
Cr, 4 Me 





2\4 Cr, 1 Me 
24 Cr, Me,%Si = 8 Cr, 1 Me 
3Cr, 1 Me 9 Cr, 1 Me 
5 Cr, 4 Mo 12 Cr 
BCr,\4Mo,14 Si 19 Gr, Al 
7 Cr, 4 Me 7c 


8 Cr, 4 Mo 18-8 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NATIONAL SEAMLESS PIPE AND TUBES 
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As Management Sees It... a true conception of an employe’s real 
merit. It was also found that many 


supervisors distrusted merit rating in 
most desirable. It was learned that: general 

































® Some assigned numbers to their ® Some adopted a forced choice sys- 
employes without being sure what the tem which too often left the super- 


numbers meant. visor in the dark concerning results. more effective 


From these findings came the rough 


© Some ranked employes from first Qutlines of a program with these ob- and economical 


to last without knowing quite why. ser eae 
’ yectives: 


© Some devised elaborate forms ® Information on how employes \ ENTRAINMENT 


which were filled out, filed and for- were performing, what they could do 


gotten. to improve, and what their possibil- EPARATION 
d ities were. 


® Some linked merit rating and sal- 


ary administration to the detriment of ®An evaluation placing as little Nie _ willy the, 
Ck 


Se 











ine “ 
IV. DEVELOPMENT OF INDIVIDUAL NY W, 
(Thinking in terms of development, evaluate the individual in each of the following traits. Each trait should be evaluated “4 i -TH RU PUT 
by the three point scale below. In the event a statement does not apply, leave blank.) H ERRING B ° N E 
(A) More than adequate for present job | Adequate for present job l« ) Below standards for present job wm ] s T E Li Ae 1 Nw ATO R 
1. Technical Knowledge 3. Communication Ability Che rp, . ‘ 
a. Present assignment . a. With superiors T Jy these, unpo lant, pours: 
b. Broad knowledge of field | b. With subordinates 


c. Education 








1. Half the pressure drop of Standard 
Mist Eliminator 
WAS ches Genye end Oates 2. Safe operating limits — 10% to 12% 
higher velocity 
f. In weinen enpecssion 3. Entrainment removal practically 100% 
over wider operating range 
4. Three to four times longer on-stream 
life under coking conditions or where 
solids are present 
5. Lower cost — wires repositioned by 
| Herringbone Fold® 
*U.S. Patent No. 2,565,846, Aug. 28, 1951 


c. With persons on same level 
d. Experience 


e. Ability to apply heentoles ¢. In oral expression 





f. Improving himself 


g- In leading a conference or discussion 


nN 


Job Performance 









a. Quality of work 4. Personal Characteristics 


b. Quantity of work a. Ability to get along with others | 
c. Thinking creatively b. Company loyalty 
d. Working independently 


e. Planning work 


c. Attitude toward present job 
d. Attendance record | 


f. Making decisions e. Personal appearance 


g. Appraising and developing others r 





4H 
‘om 
i 
4 
4 
‘= 
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h. Working safely . 





TRAINING RECOMMENDED 


With the knowledge that “The Company can develop only with its people,” what specific measures should be taken to 
further develop this employee? 


NEED DEFINED 
RECOMMENDATIONS 








(This section will be filled in by Employee Relations Section) 


Date Training Started 





Date Training Completed 








Results 





Evaluation prepared by Date These photos show the difference, Full 
explanation given in our Booklet ME-5. 

















Reviewed by Date 


Comments: 





WARNING: Be sure necessary approvals have been obtained before discussion with employee 
DISCUSSION WITH EMPLOYEE 


Every employee desires to know WHERE HE STANDS. The information compiled 


h or > r > 
as a guide in discussing his progress with him o8 Os Grerinwe gage cen Se tens 


ian, S. record ei . interview” should be compiled by answering as many of the following questions as possible 
CAUTION: Let employee do most of talking—Do Not Discuss Salary Changes—Do Not Ask Direct Questions 


Report Results 
Evaluation just before termination of interview 







Does employee seem satisfied with progress to date? 









2. What does this employee believe to be his most outstanding abilities? . 


Send for Revealing Booklet ME-5 
Learn how repositioning wires by pat- 
ented Herringbone process and change 
in size and contour of mesh openings 
6. Does he indicate any strong preference for straight technical work or administrative work? make this new Mist Eliminator more 







3. What abilities does employee recognize as needing improvement? 
Does employee like present work and position? 


5. If he is dissatisfied with present position, does he desire a transfer to another type of work, department, or locat 


Explain 












effective and economical . f 


dentine METAL TEXTILE 
CORPORATION 


Roselle, New Jersey 


What is he doing to improve himself? 





8. Has he any hobbies or outside interests of ocx upational 


Si ure of Immediate Supervisor Date Completes 
_ sees eho -ee Metal Textile Corporation 
Pages 3 and 4, condensed, of Evaluation Chart of Canada, Lid., Hamilton, Ont 
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@ Bulletin 755: e Bulletin 953: 

“AiROYmetric Pressure Generators.” “Controlled Volume Pumps for Water Treating 
Systems.” 
Prepared with assistance of leading 
water treating authorities. Principal 
emphasis on water conditioning for 
industrial use 
Bulletin 555: @ Bulletin 455: 
"Controlled Volume Pumps in Paper Making."’ 
: Describes and illustrates more than 30 
Describes new line of controlled volum applications in leading mills—stock 
pumps for pressures up to 50,000 psi preparation, bleaching, water treating 

conversion 


Bulletin H20-1: © Bulletin 1253: 


"Milton Roy H-20 Pumps." “Controlled Volume Pumps In Process 

For accurate, dependable, low-cost Instrumentation."’ 

chemical feed-——in water treating, prox Describes use in open loop, closed loop, 
essing, additive metering, and “pack composite, special, and integrated chem 
aged” systems. ical feed systems. 


Describes use of automatic pressure 
generators in metal fabrication, hydro 
static testing, and high pressure syn 
thesia. 


“Super-Pressure Pumps.” 


For more data on advertised products, use Readers’ Service Cards, last page PETROLE! 





to get help 


flow control problems: 


send for these FREE Milton Roy technical bulletins 


Miurton Roy—the name that stands out 
in precision pumping ...for the latest, most 
advanced methods of accurate and depend- 
able low-capacity flow control! 


With (1) 


pumps for all pressures, (2) new products 


a full line of controlled volume 


coming off the line, (3) a wealth of application 
information on a variety of processes, and (4) 
complete engineering facilities and experience 
valuable to you . . . Milton Roy is in an ideal 
position to offer you really practical service. 


You can depend on Milton Roy to help you 


solve your specific low-capacity flow control 


problem . . . simple or highly complex. 


Milton Roy has published a number of impor- 
tant bulletins describing the “new approach 
to flow control.”’ Any of them are available to 
you for the asking. Clear text and diagrams 
illustrate the use of controlled volume pumps 
in a variety of flow control applications. 
One of these informative technical bulletins 
may well contain the precise solution to the 
problem that has been plaguing your plant 
or process. It will pay you to check. 


Engineering representatives in the United States, Canada, Mexico, 
Europe, Asia, South America, and Africa. 


September, 


Please send 


‘= 


BE SURE TO SEE IT 


at the Milton Roy exhibit 
"10th Annual Instrument 
Conference,”’ Sept. 12-16, 
Shrine Exposition Hall, Los 
Angeles, Booths A-112 and 
A-113 


Name 
Company 
Address 


City 


1955-—PETROLEUM 


For more data on advertised products, use Readers’ Service 


Just fill in the handy coupon below 
Check the bulletins you want. Milton 
Roy will send you this valuable 
technical information without delay 
There’s no obligation 


MILTON ROY COMPANY 
1300 East Mermaid Lane, Philadelphia 18, Pa. 


me the bulletins checked 
f ] Bull. 755 
] 


Bull 


(] Bull. 555 [] Bull. H20-1 
CJ 


953 Bull 455 [ j gull. 1253 


7 itle 
Zon 


State 


Cards, last page 








- » « the first dip-leg SEAL with 
approval for fluid catalytic cracking plants 





Ducon’s trickle valve has been approved throughout the 
refining industry, as a “fool-proof” dip-leg seal. Here is 
the result of years of specialized experience . . . the kind 
that pioneers progress . . . the kind that has earned for 
Ducon recognition as a leader in the field of catalyst and 
fluid solids recovery. 


Over 500 trickle valves already in service are proving 
the effectiveness of the following features: 


COMPLETELY AUTOMATIC DIP-LEG SEAL 
MINIMUM CATALYST LOSS AT START-UP 
ASSURANCE OF DIP-LEG SEAL DURING UPSET 
ELIMINATES ALL ADDITIONAL AERATION 
MAINTENANCE-FREE CONTINUOUS OPERATION 


Write for Bulletin 





Canadian Branch: THE DUCON COMPANY of CANADA, Ltd. 
the name in 275 James Street North, HAMILTON, ONTARIO 


Cont 


— oe 


147 EAST SECOND STREET, MINEOLA, N.Y. + Sales Representatives in Principal Cities 
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CYCLONES @ CENTRIFUGAL WASH COLLECTORS © TUBULAR CLOTH FILTERS © DUST VALVES 


For more data on advertised products, use Readers’ Service Cards, last page 
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weight as possible on the extent of ed- 
ucation. It was realized that a super- 
visor would be hard put to make a 
fair comparison between an employe 
with a Ph.D. degree and one with 


i aBS 


It was decided that the best ap- 


| proach would be a comparison of 


| each man against his own job, with 


an additional yardstick to measure 
promotability. 


The first step in devising an actual, 


| workable form was a study of the lit 


erature on ratings of professional and 


supervisory people. It was found that 


| little had been done along this line. 


Next came a survey of forms used 


| by other companies. This uncovered 


a widespread desire to develop person- 
nel and to measure promotability 


There followed a survey of work 


| situations in Phillips’ Research and 





Development Department. Members 
of The Employe Relations Section 
talked to supervisors, employes and 
members of top management to deter- 
mine what was considered important 
in a research and development atmos- 
phere. 


The result was a rough draft ol a 


| form which was subsequently revised 


| by a committee composed of depart- 


ment management and employe rela- 


| tions people. The revised form incor 
| porated their ideas and criticisms. 


The first evaluation was held on a 
trial basis in order to gain time to 


| study the form and the program. 


Work supervisors did the evaluating 


because of their close association with 


| the individual employes. After each 
| evaluation the completed form was re- 


| 
| 
| 


viewed by the supervisor immediately 
above, which had the effect of a rat 
ing by two men at a minimum cost 
in time. 

Before any evaluations were made 
the supervisors conce!l ned were put 
through a training session. The mean- 


| ing behind the form was explained 


and the objectives outlined. Toward 


the goal of consistency, the supervisors 


| were thoroughly informed on the 


| meaning of the various sections and 


the traits to be evaluated. A manual 


| of instructions was prepared in great 


| detail. Employe Relations personnel 





gave assistance to those supervisors 
who felt they had problems not clearly 
explained in the training sessions o1 
covered in the manual 

After completion of the trial evalu- 


ation complete reports were presented 
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GIRDLER DESIGNS... 
ENGINEERS AND 
BUILDS PLANTS 


How you benefit from GIRDLER 
leadership in catalyst technology 


| ye QUALITY Girdler catalysts enjoy industry-wide 


recognition as the answer to many tough catalyst 


-+-FOR 
purifying 
liquid or 
gaseous 


hydrocarbon 
mixtures we will take your formulae and tailor-make catalysts to 


problems. Girdler manufactures many types of catalysts for 
a wide range of processing applications. Our experienced 
catalyst technicians are well-qualified to work with you to 
prepare catalysts to meet your specifications. Or, if preferred, 


your exact requirements 


Why not take advantage of Girdler's experience in solv 
? ing catalyst problems? Call the nearest Girdler Office today 
einen ran Write for bulletin, “Physical and Thermodynamic Properties 


eaatege d Betas | of Elements and Compounds”. 
of sulphur 


oe MEN | te GIRDLER Company, 


sulphide > A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 


GAS PROCESSES DIVISION: New York, Tulsa, Sen Francisco, 
in Canada: Girdier Corp. of Canada itd., Toronto 
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N.V. INTERN. TECHN, HANDELMIJ. 


to management with the aim of ac- 
quainting them with results, inviting 
their criticisms, and ascertaining their 
+4 * e a opinion as to whether the evaluation 


effort was worthwhile, The reports in- 
WwW f HAVEN 147 SCHIEDAM 


NETHERLANDS 
bh ORESS Ler 


cluded abstracts of each individual 
form and promotability charts by sec- 
tions. The latter enabled the branch 
and division managers to determine 
at a glance just who was promotable 
who wasn’t doing well, and who 
should be given assistance 

After studying the reports, the man 
agement committee met with employe 
relations personnel and offered criti- 
cisms. These were incorporated in the 
form, another meeting was called, and 
there emerged a final form that met 
with the approval of a large part of 
the supervisory personnel. 

More training sessions were held 
with evaluating supervisors. Revisions 
in the form were explained to them 
and the reasons why they were made 
The majority of the supervisors agreed 
that they had been benefited by the 
trial evaluation. 

Upon completion of the formal per- 
formance evaluation program, the 
evaluating supervisors held conseling 
interviews. Employes aired their griev- 
ances and supervisors made necessary 
criticisms in “talk-it-over” sessions 
which brought out problems that 
would have remained hidden in the 
ordinary work situation. 








To determine how the programs 
were being received by employes, the 
Employe Relations Section conducted 
a survey. Through questionnaires, em 
ployes were asked what they thought 
of the program and if they had a bet 


ter understanding of “where they 





stood.” Replies left no doubt that they 


approved 





It 1S planned to make performance 
evaluation a continuing effort. Onc: 
a year professional employes will be 
evaluated and have a counseling in 
terview. The routine may be varied 
later to allow longer intervals between 


evaluations ol older men while con 





tinuing the annual evaluation of new 


personnel 
The Employe Relations Section 
ta EAT &, COLD feels that the program's suCcCeSss 1S 
basically due to two factors: First, the 
U L Te) WK inclusion of supervisors in the actual 
work of devising the form and pri 
gram; and second, the counseling pro 
ALL OVER THE WORLD |Eaeeaaeenee 
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For appearance, 
economy, durability, 


this Cities Service 
compressor Station 
is protected with 


ALUMINUM PAINT (qgpgemiemmmmmniiinien 


Straight Compressor Station of 


Cities Service Gas Company, 
located near Guymon, Oklahome 


Cities Service gives three good reasons 
for specifying aluminum paint— 
beauty, durability and economy. For 
instance, aluminum paint improves 
appearance. Its bright, clean look is 
preferred throughout industry. 

Aluminum paint is economical, too. 
It costs no more (frequently less) than 
other paints, yet provides unmatched 
qualities of durability. These reasons, 
drawn from Cities Service’s own long 
experience, tell why aluminum paint 
has become the most practical .. . 
most popular paint in the natural 
gas and petroleum industry. 


ALCOA does not make paint... 
but ALcoa Aluminum Pigments are 
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used in more aluminum paints than 
any other brand. ALCOaA’s coopera- 
tion with paint manufacturers has 
made possible many special formulas 
designed to solve your toughest prob- 
lems. Write us about your paint 
problems or mail the coupon today 
for our FREE BOOKLETS. 


Be. 


PeTRoLeuUM REFINER 


ALUMINUM | 


ALUMINUM COMPANY GF AMERICA 


ALCOA Q. 


Paint Service Bureau, Aluminum Company of America 
1793-) Alcoa Building, Pittsburgh 19, Pennsylvania 
Please send me your FREE BOOKLETS 

Painting With Aluminum 


Aluminum Asphalt Root Coatings Make Time Stand 
Sull 


Name 
Company 
Address 


City Zone 
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UNMATCHED ACCURACY 


Everything you 
need... for 
field instru 
CULL LE 
ibration 


Meuam Manometer /aisteumentalion 


for pressures, vatuums 
° / 


/ 


lows, liquid le Oh, 
f Y 


INSTRUMENT COMPANY 


$70 Madison Ave. + Cleveland 2, Ohio 
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Safety Needs Promotion 


Occasional safety campaigns are not enough. 


Safety is a continuing goal and must be continuously pro- 


moted. Here are some hints that will help you. 


J. E. Bedford, Professor of Management, 


Armstrong College, 
Berkeley, Calif. 


A REVIEW OF the safety record 
of any refinery will reveal that the ac- 
cident rate goes down during a safety 
training program. It is held down im- 
mediately following this type of pro- 
gram. Then, suddenly, accidents will 
start to happen all over. The accident 
rate will then be as high or higher 
than it was before the safety program 
was put into effect. 

Why? 

Usually it is because the newness of 
the program has worn off. Workers 
and supervisors have fallen into their 
old habits; they neglect to keep prac- 
ticing the rules covered in the initial 
safety training program. 

When the accident rate starts to 
climb, refinery management is apt to 
consider the safety program a waste 
of time and money and cast it aside. 
This may pare a few dollars from the 
evident overhead expense, but the 
hidden cost of accidents will remain 
lost time, lower production, extra re- 
pairs, and lower employe morale. 

Progressive refinery management 
does not stop the sales promotion and 
advertising program when business 
starts to decline. They put more effort 
This may include 
more aggressive selling, sales contests, 


into promotion. 


more extensive advertising, selecting a 
new theme or slogan for the advertis- 


ing, or offering extra commission for 


the salesmen. 

Whatever is done it is promotion 
not stopping! 

Safety programs need a “shot in the 


arm” to keep them at top efficiency 
and to keep the accident rate at a low 
level. Here are some ideas helpful in 
promoting a refinery safety program: 


1. Bulletin Boards. 


Safety posters can be purchased in 





quantity for use on bulletin boards 
However, this type of poster usually 
falls into a standard pattern. A check 
with employes the day after the poster 
has been changed will not reveal 
much identification or interest. Work- 
ers form a habit of tuning out the 
standard safety poster just as they 
tune out radio and TV commercials 

Part of the reason for this lack of 
interest in the prepared safety posters 
is that they lack refinery human inter- 
est. The people pictured on the poster 
are not known to the people in the re- 
finery. The scenes illustrated may be 
for an accident in a steel mill or a tire 
plant and lack petroleum industry 
identification necessary for arousing 
the interest of the workers in the 
refinery 

However, when this poster idea is 
changed to a poster of an accident in 
your refinery, a photograph of one of 
your men who has an enviable safety 
record, or a pir ture of one of your re- 
finery trucks in an accident, the work- 
ers will read and remember the safety 
poster. This will have refinery human 
interest—your refinery. 

Here are 


the most value from your posters: 


some suggestions to get 


@ Change the posters frequently 
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BETZ 
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* A Great Name 
In Water Conditioning 


Consulfing is a full time job, too! 


In our continuing efforts to engineer sound water 
conditioning for industry, our service activities 
extend into many phases of this exacting field. 

The Betz Consulting Division, for example, is 
typical of the completeness and diversification 
of the service we offer. 

This separate unit of the organization, staffed 
with qualified chemical, mechanical and sanitary 
engineers, provides full-scale engineering services 
on a variety of problems relating to the external 
conditioning of industrial water for process, 
cooling, and boiler feed requirements, and the 
treatment of industrial waste and sewage. 

Whether the water or waste problem is of 
broad or limited scope, the Betz Consulting 
Division matches service to need through its 
many activities such as 

...economi and technical surveys... chem- 
ical engineering research... pilot plant design 
and operation... equipment specification and 
procurement... process design and supervision 


PeTroLeuUM REFINER 


.. Start up . . continuous 
visory service. 

This specialized consulting service is another 
reason why Betz continues its leadership in pro- 
viding completely-integrated engineering on all 
water problems. 

Ask a Betz District Engineer the next time he 
calls how Betz Consulting Service can help you 
solve your water problem. He'll be happy to 
provide the details. 

W.H. & L.D. BETZ, Gillingham & Worth Streets, 
Philadelphia 24, Pa. In Canada: BETZ Labora- 
tories Limited, Montreal |. 


operation . super- 

















BB CONSULTANTS ON INDUSTRIAL WATER PROBLEMS 
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BRISTOL’ 


Metagraphic Rece 














THIS TYPICAL GRAPHIC PANEL OF BRISTOL METAGRAPHIC All measurements are on the same scale plate. 
INSTRUMENTS MN AN OIL REFINERY FEATURES: The instrument presents readings to the process operator in the 


Human engineered, scientifically designed scales for error-free most easily grasped form. High-visibility, colored fluorescent 
close-by, as well as distant, readability paints are used on pointers to enable operators to easily tell 

Molded clear plastic doors improve visibility to the limit — no them apart. All pointers for a given function are the same color 
shadows or reflections. in all instruments 


A new degree of performance, flexibility, and ease of servicing in a pneumatic receiver 





FULL PLUG-IN SERVICE: The chassis of a Metagraphic receiver 
is built for full plug-in service. It is of one-piece construction 
(2) center” = and can be withdrawn to an intermediate position for servicing, 

; without interrupting its operation, or completely removed from 
the case (no tools required). 

Flexibility. Full plug-in construction provides a flexibility 
of use that can’t be matched. A recorder can be changed to an 
indicator or vice versa in less than 10 seconds by merely replac 
ing chassis. One model can be changed to another or, if trouble 
is suspected, the doubtful unit can be replaced by a spare 

No interruption whatever to automatic control when receiver 
chassis is removed. The set point and manual-automatic transfer 
station are part of the receiver case. With the chassis removed 
MEASURING 2 ww from the case the controller functions as a blind controller. You 


TRANSMITTER ; 
SMITE AUTOMATIC get the same automatic control with chassis removed. 
CONTROL 


When a recorder chassis is replaced the chart can be easily 
removed and put on the new chassis. 


HOW THE METAGRAPHIC RECEIVER HOOKS INTO CON- Ease of servicing. Little or no maintenance is required Sim 
TROL SYSTEM. Note that Metagraphic Receiver is outside plicity of construction and plug-in feature make it possible, if 
the control loop. As a result, unplugging the receiver trouble is suspected, to check receivers while they are still in 
creates no transient disturbance in the control loop. operation by pulling chassis out to the intermediate position 
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gives you 35 models to choose from 


where it can be inspected, charts changed, pens inked, zero 
adjusted, and clocks serviced. A receiver suspected of giving 
trouble can be replaced in a few seconds with a stand-by unit 
and checked and serviced in the service shop — out of service 
time is thus eliminated. 


Anybody can learn to check and service a Metagraphic Instru- 


ment in a few minutes. 
CONTINUOUS VALVE POSITION INDICATION on same instru- 


ment scale plate as set point scale gives continuous data on 
control valve position — makes “bumpless” transfer possible, 
simply by matching pointer positions — no need to read actual 
scale values — minimizes reading errors — speeds operations. 

IDEAL FOR GRAPHIC PANEL AND CONSOLE USE: More instru- 
ments can be mounted in a given panel area than with any 
other type of receiver. 

They fit into a 4-9/16” square cut out — no 
notches required. 

They mount 6-1/2” center to center on panel 
(6-1/2” and 7” with controller plugged into 
receiver case). 

SCALES ARE SCIENTIFICALLY DESIGNED for instant, error-free 
readability — a new degree of close-up, as well as distant, 
readability. Control information can be obtained at a glance at 
distances up to 20 feet by noting whether pointers match — no 
need to read scales. 


OFFERED FOR UP TO 3 MEASURED VARIABLES — With air pres- 
sure regulators or air-loaded regulators, three-position manual- 
automatic transfer valves for automatic control, and six-position 
(on same knob) transfer valves for cascade control. 


ALL MEASURING ELEMENTS in receiver are the same high 
quality and accuracy. They all indicate on the same scale plate. 

AIR CHART DRIVES are 100% pneumatic operated — no elec- 
tricity is needed in control room for clock — operates off 20 
psi air supply. 

UNIVERSAL PIPING MANIFOLD can be adapted to any piping 
(2-pipe or 4-pipe system). Only a screw driver and wrench 
needed — no parts required. 

HIGH-VISIBILITY COLORED FLUORESCENT PAINTS are used on 
pointers so operators can easily tell them apart. Pointers for a 
given function are the same color in all instruments. Control 
information can be obtained at a glance at distances up to 20 
feet by noting whether pointers match or have deviated from 
each other — no need to read scales. 


Write for the Bristol Metagraphic Receiver bulletin. The 
Bristol Company, 11) Bristol Road, Waterbury 20, Conn. 5 3) 


BRISTOL 


TWO-PEN RECORDING RECEIVER 


THIS METAGRAPHIC TWO-PEN RECORDING RECEIVER, wit!) Man 
ual-Automatic Station records, indicates, and controls on 
measured variable, records one related variable on the sam 
chart, and gives a continuous indication of either set-point 
or valve-position whichever is desired. If valve position is 
chosen to be continuously indicated, set-point may be indi 
cated by depressing the valve knob or vice versa, The two 
recorded variables are at no time disturbed 


SIX-POSITION TRANSFER VALVE 





—— 


SIX POSITION TRANSFER VALVE (on one knob) for cascade 
control. 





Metagraphic instruments measure, ‘eit. ) 
indicate and automatically control: 


Pressure Liquid Level 
Vacuum Flow 

Absolute Pressure Temperature and 
Differential Pressure Mechanical Motion 








yy, 





POINTS THE WAY IN 
HUMAN-ENGINEERED INSTRUMENTATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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BARCO Swing Joints 


and Assemblies 


for 
Loading and 
UT reYorel fare 


Lines 


Reasons for 
SUPERIORITY! 


1 BALL BEARING AND O-RING EQUIPPED— Designed specifically for handling 
gasoline, oil, lube oil, LP gas, petro-chemicals, and other petroleum products. 


2. LARGE BEARING SURFACE—Barco’s bearing design provides adequate support 
for lengths of piping. Minimizes bearing pressures and wear. 


3. CONTROLLED TORQUE—No annoying, uncontrolled swinging of lines. They 
swing easily but stay put. 


4. LONG LIFE-——New “Bar-Moly” dry lubricant process gives a permanent anti- 
galling, corrosive-resistant finish to moving parts. This, combined with routine 
lubrication, insures longest possible maintenance-free service. 


5. EASY MAINTENANCE— Joints can be disassembled for inspection without dis- 
connecting piping. O-rings are easily renewable in the field. Frequent greasing not 
required to maintain sealing. 


The Barco line is complete with single swing, double swing, 
and counter-balance styles and assemblies to meet every 
need. Sizes 1”, 144", 2”, 244", 3”, 4”. All steel or malleable 
iron. Send for latest Catalog No. 400 containing engineer- 
ing and ordering information. Worldwide sales and service. 


BARCO MANUFACTURING CO. 
542K HOUGH STREET 


Barrington, Illinois 
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at least every two weeks. 

® Picture current accidents—not 
ancient history in your refinery. 

® Have the poster tell the story 
who, what, why and how the ac- 
cident could have been pre- 
vented. 

os Keep copy on safety posters ata 
minimum—people do not have 
or take time to read a long mes- 
sage. 


2. Personal Letters. 





Every time the safety record of a 
refinery worker is reviewed, it is sug- 
gested that the safe working employes 
receive a personal letter from a top 
executive. This can be a short note of 
congratulations to each employe who 
has gone through the period—six 
months or a year—without an acci- 
dent. 

These letters can follow a form, yet 
be made personal by a review of each 
individual’s long standing safety rec- 
ord. If the employe received a safety 
letter a year ago, for instance, the sec- 
ond letter might start something like 
this: 

‘‘Last year when I wrote you 

about your fine safety record, I sin- 

cerely hoped that I would be able 
to send you another letter this year. 

You have gone two years without 

an accident! Congratulations, 

John.” 


If you have a limited number of 
employes in your refinery, you may 
find this form of stimulation best 
when the letter is delivered to the 
home of your safety-minded worker. 
It helps the family realize how impor- 
tant safety is considered where the 
husband works. 

You may want a more frequent sys- 
tem of writing to your new employes 
Statistics prove that new workers are 
more accident-prone than older work- 
ers. Thus, new employes receive a let- 
ter when they start, after a month, 
three months, six months, nine months, 
and one year. After this time the new 
worker is placed on the regular roles 


| of safe workers. 


Under this plan, employes who 
have had a serious lost-time accident 
receive letters of congratulations when 
they return to work, after a month, 


| and again three months later. It is 


not because these workers need a re- 
minder, but they will talk safety at 
lunch, be more observant of other 
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In furnaces as in. Processes 


compare the design 
to judge the advantages 


The wall construction of all 
Petrochem -Isofiow Furnaces 
is designed for 150°F’ maximum 


outside shell temperature. 
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VY PETROCHEM . yo) MONOLITHIC MONOLITHIC 
Y/ | engineered CONSTRUCTION SEAL 
W we 
Y MONOBLOCK AND CONSTRUCTION ‘taainediame 
Y (ISULATION “FIREBRICK™ | a 
5450 Ibs. per 100 sa. ft. 2900 Ibs. per 100 sa. ft 











1250 Ibs. per 100 sa. ft. 
*Based on B & W values 





‘The Petro-Chem design provides a thoroughly engi- The use of monoblock and insulating firebrick laid as 












neered wall construction. It is built with two tiers of a circular arch provides many advantages over a one- 
monoblock supported on 18 inch centers and a circular piece monolithic lining, including: 

arched wall of insulating firebrick. The inside of the I1—Low weight, 2—Low heat conductivity, 3—High 
steel shell is protected from the possibility of corrosion hot crushing strength, 4—Low expansion coefficient, 
by a one-eighth in-h thickness of Staylastic cement. 5—Resilient compressible backing, 6—Long life, 7—Nil 
This type of construction, independently supported maintenance. 

monoblock and the circular arch of firebrick, bonded Also, this construction has low heat storage capacity, 
with Smoothset mortar, assures optimum efficiency and speeds both heating and cooling. Its light weight 
minimum maintenance. requires less concrete foundations and steel supports. 





Compare and your judgment will affirm 
Petrochem -Isofliow Furnaces are Most Hfficient by any Comparison 
















ETROCHEM-ISOFLOW FURNACES 
_ UNLIMITED IN SIZE... CAPACITY... DUTY 


_ PETRO-CHEM DEVELOPMENT CO., INC. * 122 EAST 42nd St., New York 17, N. Y. 


_ Representatives: Bethlehem Supply, Tulsa and Houston * Flagg, Brackett & Durgin, Boston * D.D. Foster, Pittsburgh 
_* Faville-Levally, Chicago * Lester Oberholtz, Los Angeles * Gordon D. Hardin, Louisville * Turbex, Philadelphia 


international Licensees and Representatives: SETEA—S.A. Comercial, Industrial, y de Estudios Tecnicos, Buenos 
_ Aires, Argentine * Promotora Nacional De Industries, $.A,, Caracas, Venezuela * Firma Dr, C. Otto & Comp. 
G.M.B.K., Bochum, Germany * Birwelco Lid., Birmingham, England * Societe Anonyme Heurtey, Paris, France * 
Societe Anonyme Belge, Liege, Belgium * Heurtey Itoliane $.P.A., Milan, italy 
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IF YOU ARE 
CONCERNED WITH 
HIGH OCTANE OPERATIONS 


D7 e 


oo a 
Canter Pe a 
Joaxer td = 
| BAKER St ae 


A ee 
CAlaiy srs the 


INVESTIGATE THE 
EXTRA EFFICIENCY OF 
Sinclair-BAKER RD 150 


BAKER'S RD 150 Platinum Catalyst is a joint PLATINUM CATALYST 


development of Baker & Company, Inc. and 
Sinclair Research Laboratories. This peak-pro- 
duction catalyst is now used with marked ad- 
vantage by such companies as Sinclair, Socony 
and Pure Oil. 


REGENERATES IN SITU...! 
RD 150 provides high initial effi 7 plus Upon request, a Baker representative will be glad to con- 
unique regenerative features. RD 150 assures . ; ; ; ; 
; sult with you and to furnish detailed information and 

greater yields at high octane levels, exception- ; 

: ; oo one recommendations. 
ally long periods of operation, PLUS addi- 
tional economy made possible by regeneration 
in situ! We are quite confident that the full 


story of Baker's RD 150 will be intensely inter- Ae Ee 
esting to you. 


You can also be relieved of delivery and & COMPANY, INC. 


service problems. Modern Baker plants are 


weared for largeacale manufacture and rein. A - WW AW 


ing of platinum catalyst. 


113 ASTOR STREET + NEWARK, N. J. 
THE HUB OF PLATINUM METALS RESEARCH 
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workers’ unsafe practices, and be good 
on-the-job safety trainers for new em- 
ployes. 

Another plan for these letters is to 
send one to the men in one depart- 
ment and another to employes in an- 
other department. Thus, the entire 
department is congratulated for its 
safety record and this starts a form of 
rivalry between the two departments 
to establish the best safety record 

Refinery management using per- 
sonal letters to stimulate safety will 
want to consider the following rules: 

® Don’t use a reyes form 

letter—make it personal or don’t 
send 

© Tie-in with past safety letters to 

make the congratulations more 
personal and more sincere 

® Work out a system so that none 

of the employes are overlooked in 


this safety letter program 


3. Contests and Drawings. 





Safety contests have been used in 
many refineries with a variety of re 
sults. If the contest is successful in 
keeping the accident rate at zero for 
any period of time, the contest drags 
on for months. Employes tend to lose 
interest after a month or so and the 
value of the safety contest is lost 

However, if the accident rate is par- 
ticularly high in a refinery, the contest 
can be used for a short time to pro- 
vide a stimulant to get things on an 
even keel. Then, after the contest has 
run for 30 days, the awards can be 
made. This will eliminate long wait- 
ing and the lack of interest that may 
develop 

Another form of contest is a weekly 
safety drawing. Management puts up 
a weekly safety award in cash. The 
amount will vary with the number of 
employes and the seriousm SS ol the 
accident rate in the refinery. Each 
week the workers who have had 60 
accident-free working days are en 
tered in the drawing 

After a worker has had an accident 
he must maintain a 60-day safety re 
ord before he can participate in the 
weekly drawing. This keeps everyone 
safety-conscious and ties in with the 
payroll poo!s that have developed in 
many refineries 

4 variation of this weekly drawing 
is to eliminate all workers when there 
is an accident in the department o1 


division. Thus, all employes in the di 
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Tough as leather protection 
| for exposed insulation with 


WEATHERCOAT 


™~ 


...-the asphaltic coating 
that stays ‘“‘ALIVE’’ 


Thermal insulation on outdoor operating facilities needs a “raincoat.” 
This material depends upon small air spaces formed by the flake 
fibers, or spheres of solids in the insulation itself to retard the flow 
of heat (or cold). Should moisture fill all or part of these air spaces 
the efficiency of the insulation would be seriously affected 


Weathercoat gives lasting protection, Weathercoat has an ex 
tremely high resistance to moisture in all its forms. (It has a Perm rating 
of 0.0175 for 0.10” thick dry film.) It is a factory compound of a phalt 
emulsion and mineral fillers and fibers that sets to a smooth, tough and 
pliable finish. Because no clays or other hydrophilic filles 

Weathercoat, it stays ‘‘alive This assures long-lasting prote 


| 
insulated surfaces 


Nation-wide acceptance. Many of the largest refineries 

plants and power stations in the nation are regular users of Weather 
both for maintenance and for new construction. During the last year alone 
over 5 million sq. ft. of insulation have been coated with Weathercoat 


The Laykold Engineer in Our office nearest you wv | y full 


E. Providence 14,81. Perth Amboy, N.J 
Baltimore 3,Md Mobile, Ala 
re ee ake | | Cincinnati3#,Ohico Columbus 15, Ohio 
Bitummwuts 2. Asphalt Tucson, Ariz. Seattle, Wash 
ra-)°t 74 ba Baton Rovge 2,la St. Lowis 17,Mo 
Inglewood, Calif Oatiand |, Calif 
200 BUSH ST. « SAN FRANCISCO 20, CALIFORNIA Portiand 7,Ore. Washington 5,0.¢ 
ban Juan 23,P.F 
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ACE TEMPRON 


Heat-resistant nitrile hard rubber pipe vision suffer when there is an acci- 
handles inorganics at 250-275 deg. F. dent. Safety is a topic of conversation, 

. also resists wide range of organic observation, and activity all the time 
chemicals at room temperature. Sizes 1” 
to 8”, Bulletin 96-A. 





Still another variation of the weekly 
safety drawing is to award a nominal 
prize to all employes with a work 
number ending in the number drawn 
For instance, the number seven might 
be drawn and all employes whose 
work badge ends in seven receives a 
dollar safety award. 

MIGHTY MIDGET Best results are obtained when the 
for pumping acids contests and the drawings follow these 
suggestions: 

1. Keep the time limit of the con- 
test under 30 days and drawings on a 
weekly basis 


2. Make the rewards worth while to 





build greater worker enthusiasm. 
}. Post contest results or names of 


drawing winners as soon as possible 
Jabsco neoprene-impeller 


pump made of Ace hard rubber t Emphasize safety in all activ ities 
outlasts, out-pumps anything connected with the contest or drawing 
in its pressure, size and These three methods of promoting 

price class. Capacity from 

15 gpm. at 22 ft. head 

™ some te 97 find helpful. Variations of these ideas 


safety are by no means the complete 


list, they represent ideas that you may 


and other methods of promoting 
safety can be developed from these 
basis idea-starters 

Refinery management that has a 
keen desire to maintain a low acci- 
dent rate will find plenty of ways to 
remind the workers and supervisors 
that safety is everyone’s problem 


every day > a 





CHEMICALS WANTED 


The National Registry of Rare 
Chemicals, Armour Research Foun- 
dation of Illinois Institute of Tech 
nology, 33rd, Federal and Dearborn 
Streets, Chicago 16, has received 

urgent requests for the chemicals 
TOUGH ACE-ITE PLASTIC PIPE listed be ~ If anyone has one o1 
more, even if only one gram quanti 
General-purpose moderately priced rub- ties, please inform the Registry 
ber-plastic pipe handles most common }- (Octadecyloxy )-1,2-propanediol 
chemicals to 170 deg. F. . . . except few Baty alcohol 
strong acids and organic solvents. Tough, P ke ne-alpha,alpha’-diamine 

“ary pearage + * ea ,3,5-Trivinyl benzene 

odorless, tasteless. Rigid pipe 4%” to 6”. Fochnccium chierids 
Bulletin 80. 


VALVES 
for all-plastic piping systems 


lrouble-free plastic diaphragm valves . . . 
choice of general-purpose rubber-plastic 
blend, Ace Parian (polyethylene) or Ace 
Saran. Handles most corrosive chemicals 
and food ingredients, Sizes 4%” to 2”, 
0 psi. at 77° F. Bulletins 80 and 351. lrinitrosophloroglucinol 
Methyl phosphite 
2-(n-Butyl]) pyridine 
1-Octadecylpyridinium chlorid« 
2-Methylglutamic acid 
2,4-Dimethyl-1-hexene 
,4-Dimethyl-2-hexene 
Dimethyl-1-hexens 


} 
; 


ACE rubber and plastic products | 23)0i5s:.. 


, rrimethyl-1-pentene 
Jichloropropene 


-Dimethyl-o-phenylenediamin« 





} 
64.4 
3 3] 

® AMERICAN HARD RUBBER COMPANY Come et mee reer eel 
ate 93 WORTH STREET + NEW YORK 13, N. Y. bromide 


9-Amino-nonanoic acid 











For more data on advertised products, use Readers’ Service Cards, last page PETROLFEI 








Look at the advantages of 


~ Bridgeport balanced-wall 
duplex tube 


Ba la need in wall thickness, varied 


to match your application 


Bala nced for better safety factor, 


through equal wall life 


Balanced for longer service, 


through optimum use of metal 


Balanced in merarapecineation ro 


resist different types of corrosion, 
inside and out 


Before specifying any heat-exchanger tubes, consider 
these facts: The job of each Bridgeport Duplex Tube is 
analyzed and gauges are calculated so that both inner 
and outer tubes will attain the same long life. The wall 
thickness of the component tubes in Duplex is varied to 
meet your specific application needs as influenced by 
temperature, pressure, corrosion rate on the inside and 
outside. You are assured a balanced-wall Duplex Tube, 
with improved safety factor, which makes practical use 
of every ounce of metal. 

Another important benefit is the superior heat-trans- 
fer properties of Bridgeport Duplex Tube, achieved by a 
closer, cleaner bond on the interfaces. And, of course, by 
resisting different types of corrosion inside and out, 


rt 


Bridgeport Duple £ Tubes are available im many combina 
tions of copper-base alloys with ateel, aluminum and other 
metals. Lifetime Coste Are Lowest With Bridgeport Duplea 
Tubing 


they eliminate or reduce the need for frequent retubing 
and shutdowns, and reduce maintenance costs sub- 
stantially. 

Add up all these advantages, and you see that Bridge- 
port Duplex Tubes give consistently superior perform- 
ance and lasting economy over a period of time. 
Remember, it’s lifetime costs that count and Bridgeport 
Balanced-Wall Duplex Tubes assure lowest lifetime 
costs. Our Technical Service Department will be glad to 
recommend Duplex Tubes to match your individual serv 
ice requirements. 

Call your local Bridgeport Sales Office for complete 
information. Ask for Bridgeport’s Duplex Tube Tech- 
nical Bulletin. 


BRIDGEPORT BRASS 


Offices in Principal Cities - Conveniently Located Warehouses 


Bridgeport Brass Company, Bridgeport 2, Connecticut « In Canada: Noranda Copper and Brass Limited, Montreat 
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has the answer to 


CORROSION 
with 


Holcombe Selenium Rectifiers 
Lion Asphalt Pipe Coatings 
Fiberglas & Asbestos Wraps 
Graphite Anodes 

Coke Breeze 


Counteracting corrosion of under- 
ground pipes can mean tremendous 
savings for your company. As part of 
its famous “one for all” service, 
ToPaz distributes the complete Hol- 
combe Company line of pipeline 
protection equipment and supplies. 


You can trust ToPaz for high qual- 
ity, dependable corrosion prevention 
equipment at all times. Contact ToPaz 
for all pipeline equipment and sup- 
plies. You can denend on ToPaz for 
fast delivery and prompt, personal 
attention to your order. You'll get the 
job done faster with ToPaz helping 
you. 


ToPax Offers Complete Engineering, 
Consulting, Testing, Inspecting and 
internal Cleaning Services 


AGENTS FOR; 


7. D. WILLIAMSON, INC. 
THE HOLCOMBE CO., INC. 
. & M VENTS & MARKERS 


Tod Pazdral 


PIPELINE SPECIALTIES | 


2525 South Bivd. Houston 5, Texas 
Office Phone JA 2-1403 


Tod Pazdral—Home Phone MA 3.5680 
F. A. Jim Ford, Consulting & Supervision 


Jack Pelkey 
Sales & Service 
Atlanta 


Richard Lee McHenry 
Sales & Service 
Dallas 


GROVE SEAL “OO” RING VALVES * TIPTON 
WELDING CLAMPS * ALSTON PIPE CUT 
TING MACHINES © FLEETLINE PIPE SADDLES 
& REDUCERS * H & MCUTTING & BEVELING 
MACHINES * ANDERSON EQUIPMENT CO 
HEAVY MACHINES * WACHS SAWS °* 
ORDER FROM TOD PAZDRAI 
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How to Build Presenteeism 


Worried about absenteeism? Thinking of offering 


cash awards? Or using the shame-them approach? Here’s 


a better way. Find the X Factor in your organization. 


Auren Uris, 
Research Institute of America 
New York 


MANAGEMENT people 
burned a lot of midnight oil trying to 
work out remedies for absenteeism: 

Casu Awarps. One company de- 
veloped a system of bonuses to em- 
ployes for perfect attendance. But it 
caused trouble: Employes came to 
work when they should have remained 
home; a worker who had to stay out 
for a perfectly good reason developed 
a sour outlook on the whole thing. 

Tue “Suame-Toem” APPROACH. 
The company posted the names of 
absentees on bulletin boards. Results 
were not satisfactory. Employes re- 
sented being held up to public ridicule. 

Tue Sart Mines, All-time record 
goes to the Soviet Union. In Russia, 
absenteeism gets the Siberia treatment. 

Even this extreme penalty doesn’t 
put an end to the problem. Absentees 
still add to the population in the labor 
camps. 


have 


Reasons and Figures—Studies of 
large numbers of absentees over 
periods of time generally give this 
kind of 


absence: 


55% 


picture as to reasons for 





























Statistics like these are interesting, 
though not always helpful. The trouble 
is, these figures often hide as much as 
they reveal. One man says he “couldn’t 
come to work because of a headache.” 
A week later he refuses to go home 
despite a temperature of 101——“be- 
cause I’ve got an important job to 
finish.” What accounts for contradic- 
tions of this kind? 

Studies by psychologists show that 
there is an intangible factor causing 
absenteeism which frequently eludes 
the statisticians. 


The X Factor—Bernard J. Covne: 
in the Harvard Business Review re- 
lates the about-face in one company’s 
thinking after it really studied its 
absentee difficulties. Management be- 
gan by hoping it could find a “con- 
venient means for getting rid of worst 
offenders, and preventing the hiring of 
potential offenders.” 

According to their view, absenteeism 
was a specific ailment, like shingles or 
athlete’s foot, that afflicted certain in- 
dividuals. The way to stop absentee- 
ism, then, was simply to get rid of the 


® The manager’s job is to discourage absence 


of workers by finding causes, taking action. 





5% 4% 














Personal 
illness 


personal 
business 


family 
illness 
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Simple, durable mechanism of Chapman's Motor Unit 
Handwheel remains stationary during motor operation 


IN CHAPMAN MOTOR UNITS 


September, 1955 


Chapman’s simple and rugged Motor Unit gives 
accurate, trouble-free control of large valves and 
sluice gates. It has approximately half as many 
parts as any other unit. Its simplified design, low 
speed motors and low-ratio, stubtooth gears com- 
bine to give positive operation without drift, in 


any position and under all conditions. 


Installation is fast and simple. The floorstand 
unit comes completely wired, ready to connect to 
leads. Limit switch has micrometer adjustment for 
exact pre-setting for seating tightness. Motor 
Units operate smoothly under the most adverse 
conditions. All units are weather-proof and steam- 


tight. Write today for new Catalog 51. 


The Chapman Valve Manufacturing Co. 
INDIAN ORCHARD, MASSACHUSETTS 


PerTroLteuUM REFINER 
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WARNER LEWis oun 


DIVISION OF FRAM ¢ 


bez AGU 


ORPORATION 


VG iit M00 


fllealion y YOCC “Gels 





sii ep LU) Lda 
% Pir: _ aor —- a > * 


A COMPLETE LINE OF LIQUID 
} SEPARATORS AND FINE FILTERS The extensive research facili- 


ties and wide experience of 
FOR LIGHT PETROLEUM PRODUCTS ie <n) wdineeh sane 


COMPANY are now combined 
to provide scientific liquid 
separation and filtration for 
Refinery process streams, pipe- 
lines, and petroleum marketing 
installations. 


Inquiries are invited on your 


EXCEL-SO D-Model Filter HP-700 High Volume Separator Filters 


particular problems. 





—— 


WARNER 
LEWIS 
i ina Company 


DIVISION OF FRAM CORPORATION 


FRAM Liquid Separator Filters 


BOX 3096 e TULSA. OKLAHOMA 
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“diseased” individuals. 

Investigation, however, revealed that 
management factors conditions 
largely within the control of manage- 
ment—were the main cause of avoid- 
able absenteeism. Those elements can 
be called the X Factor—the psycho 
logical reason that accounts for absen- 
teeism. 

The X Factor is an integral part of 
the work scene—in your company, in 
every company. It figures in the con- 
ditions under which an employe does 
his work. And here we don’t mean the 
lighting, or the color of the paint job 
on the walls. We're talking about the 
“emotional conditions,” the feelings 
that exist among employees, and be- 
tween supervisor and worker. 

Many management men, as a matter 
of fact, can actually “feel” the pres 
ence or absence of the X Factor in a 
given department or company. A calm 
efficiency, an easy friendliness among 
the personnel shows the X Factor is 
present, as surely as the clicks of a 
geiger counter reveal radioactivity. 

How do you build attendance 
encouraging conditions on the job? A 
recent study of the relationship be- 
tween attendance and department size, 


Table A, 


gives one revealing answer: 





TABLE A 


Number of Employes 


Percent of Employes 
Working in Department 


Having | or More 
hsences per Month 


i— 9 
10— 19 
20. 39 


40 or more 











According to these figures, the 
smaller a work group, the better its 
attendance. One likely is that 
the X Factor—good inter-personal re- 
lations—-is more easily 
small groups. 


reason 


achieved in 


The employes in a small unit tend 
to develop a stronger feeling of friend- 
liness, of belonging to a team. An 


individual is more important on a 
five-man team than he'd be on a 20 
man team. 

Supervisor-Employe Relations 
Actually, the ordinary day-to-day 
activity has a profound effect on the 
emotional atmosphere on the job. 

Take the case of Arthur Sweet, get 
ting out of bed on Monday 
His wife is still asleep—just as tired 
is. The night had 
been at her sister's wedding and they 
had danced until two in the morning. 


morning 


as he before they 


Sweet goes to the mirror to shave. 
He looks himself in a blood-shot eye, 
asks: “To go to work or not to go?” 

How he answers that question will 
depend on the balance he strikes be 
the the 
affirmative. 

NEGATIVE: the taste in 
the the 
these were the only 


tween and 


negative tactors 
his 
fuzzy 


factors, 


bad 


mouth, aching bones, 


head. If 
he'd stay home. 

But Arthur this Monday 
morning is a man with a background 
of accumulated experiences, all of 
which like little 
into the scale on which his decision is 
Each of them may be 
small; the question is how they will 
add up 

AFFIRMATIVE: the 
back of Sweet’s head. these items are 
adding a little weight to the seale of 

presenteeism” 

When he first came on the job, Mr 
Williams, the foreman. 


Sweet 


are weights thrown 


being weighed 


Somewhere in 


gave him a lot of personal 
| 


attention: 


was always available when 


Sweet needed a hand 
In the following months. Williams 
; helped him make friends with 

the others on the job; 


... participated in the casual social 
life of the work group; 





. Which the lowest? 


among women than men? 


6. What is an 


— 
4 


8. Why 


down? 





. Which rate of absenteeism is considered to be 


“excused” absence ’ 


can't absenteeism generally be 


What Do You Know About Absenteeism? 


If your top execulives can answer the questions below es pec ially No. 9 
chances are, absenteeism in your company is under control 
1. Which day of the week generally shows the highest rate of absence ? 


“normal” 7 


. Is length of absence more important than frequency 7 
5. Is sex a factor; that is, do you find a higher or lower absentee ratio 


Is there a connection between absenteeism, turnover and injury rates 7 


handle d by 


simply cracking 


9, Is management Use l} re sponsible for absenteeism x 
See Page 352 for answers. 





NEW... 


Jerguson 
Sight Flow Indicators 


easily and inexpensively 


installed to show movement 


of liquid in pipe lines 


Here is a new line of Sight Flow Indi 
easily 
stalled in any new 


4” to 2” N.P.T 


cators and inexpensively is 


or existing pipe line 


The special design of these new indi 
cators results in a turbulence in the flow 
of liquid, making it easily visible 
types of indicating vanes, installed within 


the chamber, may 


Several 


also be furnished, a 
cording to variable conditions of rate of 
flow and viscosity of liquid, For indica 
tion of minute flows, small Sight Flow 
Indicators with a rotating vertical rising 
ball are available 


Indicators aré 
soundly designed, care fully made . and are 


Jerguson Sight Flow 
backed up by a company with over 40 
the field. Available 
in Transparent and Reflex types, in a 
wide variety of 


years experience in 


materials and 
Wedge Type Illuminators 
Haveg Chambers, Non-Frosting Glasses 
or other special construction 


linings 


and with 


If you have a problem of viewing the 
flow of liquid in a pipe line, it will pay 
you to Jerguson 
Sight Flow Indicators today. Send us your 
requirements or write for Data Unit, 


investigate the neu 


Gates and Valoes for the 

Observation of Liquids and Lerod: 

JERGUSON GAGE & VALVE COMPANY 

100 Felleway, Somerville 45, Mass. 
Offices in Major Cities 


Jerqueon Tress Goge & Voive Co., Ltd., Londen, Eng 
Pétrole Service, Paris, France 
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PALMER 


Drosens 


an outstanding 
improvement in 


DIAL THERMOMETERS 


40 ANY FAD Ag, 


external 


calibration 


Full 31% Dial Face 





No Sector 

No Pinion 

No Linkage 
Constant Accuracy 
Easy Readability 


Consult Your Classified Directory 
WRITE FOR BULLETIN 350 


PALMER 


THERMOMETERS INC 
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Answers to Quiz 


(Questions on Page 351) 


1. There’s more absenteeism on Mondays. 


2. Payday. 
3. According to the U 
‘normal’ absenteeism is.” 


. 8. Department of Labor: “Nobody knows what 


Company A feels it’s doing fine if the absenteeism rate doesn’t go over 
5 percent. Company B’s executives start having ulcers if the rate pushes 
2 
J 


percent. 


4. Frequency is generally considered a better measure of the problem. 
One employe, for example, stays out for 20 days because of illness. An- 
other employe stays out ten different times totalling the same 20 days. It’s 
usually easier to adjust to a single absence of long duration. 


- y . . 

5. Women present more of an absentee problem. For example, in one 
departmental study, investigators found that 12.5 percent of the men had 
one or more absences, against 27.3 percent of women. 


6. “Excused absence” covers the cases where an employe’s request for 
permission to stay out has been okayed by the supervisor. There is no 
single rule for excused absences, Custom varies from company to company. 


7. Many companies have found that absenteeism, turnover and injury 


rates rise and fall together. 


&. Attempts to decrease absenteeism by stern discipline occasionally 
have proven effective. However, resultant grievances and generally low 
morale often became as bad as the original absenteeism. 


9, The answer to this question lies at the very heart of the entire ab- 


sentee problem. The fact is 


poor management, specifically 


absenteeism ; 


good management, especially 


presenteet sim, 


poor supervision, does cause 


good supervision, causes 





showed consideration for his 
requests, complaints and suggestions. 

And so on. To round out the pic- 
ture, just add all the items you can 
think of that make a man feel he’s 
doing a job, not merely holding down 
a job, 

Consider the following three steps 
in analyzing your company picture 
and tracing your absenteeism to basic 
causes: 


Brightening the Picture 


1. Get the Figures—Calculating 
the rate of absenteeism is the obvious 
starting point. The formula to use is 


percent ot absenteeism 


man-days lost 100 
man-days scheduled ° 


Company A has 100 employes, each 
scheduled for eight hours, 24 days of 
the month. Checking monthly attend- 
ance records shows that 210 man-days 
were lost. 

The total man-days are 100 (number 
of people scheduled ) multiplied by 24 
(number of workdays in the month) 
or 2400. Filling in the formula the 
final calculation would be 


210 


vercent of absenteeism 
2400 


100 8.75 percent 
Questions that often come up in 
figuring this frequency rate are: 
Should excused absences be 
included? Yes. If they’re not, you 
don’t get a true picture. 
How about absence that’s un 





A 
1 man out 14 days 
because of serious 
illness 


TABLE 1 


6 man-days lost 
be mploy e out because 
of asthma attack 


5 workers out one 
day each for 
“personal business 





1 man-day lost 
Employe had to 
appear tn court 


7 man-days lost 
C wo working mothers 


tending to sick children 


14 man-days 


5 workers out one 
day each, “headaches,’ 
“upset stomaches,” et: 


4 employes out 
one day eacl 


lransportation 


14 man-days 
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pays dividends... 


. in greater production, higher quality, less 
maintenance cost and less down time due to failure. 
CB&I, a pioneer in the manufacture of welded 
steel plate structures for the petroleum industry, 
design, engineer, fabricate and erect such structures as 
Hortonspheres®, Hortonspheroids®, processing towers, 

and Conkey filters . .. modern refinery structures 
built to exacting specifications. When you plan 
welded steel plate structures for your refinery be sure 
to write our nearest office for information, 
estimates or quotations. 


FLUID CAT CRACKER 
CB&I built the reactor-regenerator and cata- 
lyst hoppers for the VUOP fivid catalyst 
cracking unit shown above at the Rock Island 
Refinery Corp., Zionsville, Indiana, refinery. 


CONKEY SOLVENT DEWAXING FILTERS 
These filters ore specifically designed for . . 

Sp cena, Raven of 08 ese Chicago Bridge & lron Company 
refinery MEK solvent dewaxing plants. They 


Atlanta © Birmingham © Boston © Chicago * Cleveland © Detroit * Heuston 
ore also applicable to product wax recov- 


Los Angeles © New York © Philedelphio © Pittsburgh © Soll Loke Cit 
ery from recrystallization filtration of slack hdres wilbrens _ ——s ” 


wox with concurrent remove! of product Son Francisco * Seattle © Tulse © Washington 
wax and soft woxes from low cold test oils. Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY ond GREENVILLE, PA 
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in Analog Computing... 


ASSURES MAINTENANCE OF YOUR 
EQUIPMENT’S ORIGINAL ACCURACY. . . 


It is of understandable importance to you, when invest- 
ing in analog computing equipment that you have def- 
inite assurance the equipment will maintain its original 
accuracy in use, 


Such assurance is yours, in Electronic Associates’ Com- 
puter Group Type 16-31R. All critical elements, such 
as precision computing networks, passive elements and 
relays are contained in a blower-equipped, thermostat- 
ically controlled oven located directly behind the patch 
bay — with temperature controlled to 100° F plus or 
minus one degree — assuring maintenance of accuracy 
and stability. 


This 16-31R is the Computer which can be expanded 
by a unique building block system to the most complex 
systems, Demonstration and rental of computing time 
is. available at EAI Computation Center, Princeton, 
New Jersey. Details on request. Write Dept. PR 11, 
Electronic Associates Inc., Long Branch, New Jersey. 


Visit our booth at the Instruments Society of America Conference 


PRECINION ANALOG COMPUTING EQUIPMENT, 


LONG BRANCH, NEW JERGEY 


As Management Sees It... 





because of serious illness, 


should 


Bureau of 


avoidable 
That 
uv. & 


etc. 7 also be included. 


The 


absenteeism as “the failure of workers 


Labor defines 
to report on the job when they are 


scheduled to work—that is, when they 


are actually ‘on the payroll.’ ” 


2. Evaluate the Figures—lIn 
some rate of 10 


In others, five 


absentee 
be okay. 
percent would call for immediate ac 
tion. Take the three different depart 
Each has the 


of employes, and the 


cases, an 


percent may 


ments shown in Table 1. 
same number 


same number of man-days scheduled 


¢ Note that although all 
same number of days lost, it’s Depart 
ment C that needs special action. 


show the 


Actors 
confined to a 


3. Spotlight the Bad 
Absenteeism is usually 
small percentage of employes. By 
using the absentee frequency rate, you 
can spot them. 

Here’s how it would work on a de 
partmental basis. Here’s a typical list 

Days absent for 


Name month of 
t} 
) 


l 


lancing down this list, 
trouble- 


By simply 
you can spot the 
makers. But be sure not to assume that 


Oo 
> 


absentee 


these individuals are staying out wil 
fully. They have problems that are 
keeping them out. The question is how 
to tackle these problems. 


Handling the Absentee—Once 
you've drawn a bead on the individ 
uals causing your absenteeism, you're 
in a position to apply additional rem 
edies. You have to work more closely 
with them, to solve what’s essentially 
a mutual problem. 

It’s a good practice to have a re 
turning employe see his supervisor 
before starting work. Whether the in 
terview lasts for one minute or 30, the 
first establish the 
reason for the absence. 

If the 
the employe will adopt a “what’s-the 
difference” attitude, Regardless of the 
reason for the absence, you want the 


objective is to 


supervisor is uncon erned., 


employe to know he was missed. Then, 
if he was away for good reason, he'll 
be pleased to know he’s important to 
the work. If his reasons aren't quite 
good enough. he'll recognize the im 
plied rebuke. 


As one supervisor put it: 


“By mak 


PETROLEUM 





Specific working pressure is one of the 
major considerations in the choice of 
tubing or pipe for a given fluid-han- 
dling application. To obtain optimum 
efficiency and economy, however, it is 
necessary to consider temperature con- 
ditions, tube size, mechanical strength 
of the steel, and corrosion hazards. 

A case in point that clearly shows the 
complexity of selecting the right tubing 
for pressure applications involved the 
installation of a stabilized stainless steel 
to carry methanol and unreacted syn- 
thesis gases at 300 F and 5000 psi while 
being exposed to chloride-bearing bayou 
water. This exposure caused pitting cor- 
rosion which, in turn, localized the pres- 
sure sia ..ses at the roots of the pits 
causing, eventually, failure by stress 
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corrosion. To effectively solve this costly 
problem, B&W with its long experience 
in all phases of tubing applications, 
helped in selection of B&W Croloy 5. 
This choice provided increased resist- 
ance to the pitting while meeting the 
temperature and pressure factors satis- 
factorily and at a substantial savings in 
material cost. 

It takes an expert to specify the opti- 
mum tubing or pipe for any particular 
application, And there is no substitute 
for the kind of experience with such 
problems that you will find at B&W. 
To get the most benefit from B&W’s 
long experience in matching tubes and 
piping to jobs—call on Mr. Tubes, your 
nearby B&W Tube Representative. Or 
write for Bulletin 6. 


bing and Pipe Selection for 
High Pressure 
plications 


THE BABCOCK & WILCOK COMPANY 
TUBULAR PRODUCTS DIVISION 
General Offices Beaver Falls Pennsylveme 
Plants ond Products 


Beever falls Po 


Seamless Tubing Weided Sramiess Sree! luting 


Aihence Ome Welded Corvon tree! Tuts 


Milwovbee Wis Seomless Tutn 
Sree! luting, Seamiesns We 
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Standard Full Nozzle 
4O Relief Valve 


Protecto-Seal Bellows 
Design—interchange- | | 
able with Standard b ; 


JO Relief Valve 


“ 


EXCLUSIVE 


BELLOWS PROTECTOR 
(Pat. Applied for) 


1, Isolates and protects Bellows 
from turbulence caused by 
flowing media—reducing tend- 
ency of Bellows to fatigue. 


2. Acts as positive lift-stop there- 
by preventing over compression 
of the Bellows. 


EXCLUSIVE FLOATING DISC 


1, All moving parts are guided and held in perfect 1. Simplifies maintenance. 
alignment from a single member. 


2. Ease of dis-assembly. 
2. pins + a page is Bagwraty Te arbor oe 3. Permits remachining. 
pos im the dice to provide the beet in olign- 4. Anti-fouling. 
ment stability and seat tightness. 


For more data on advertised products, use Readers’ Service Cards, last page 


PETROLEUM REFINER—V ol. 34, 





Bellows Relief Valve 


om ap us ep an an ean anal 


The addition of the Crosby Protecto- 
Seal Relief Valve to the well known line 
of Crosby JO Relief Valves marks a for- 
ward step in the design and construction 
of valves primarily for use on services 
where protection against corrosion, foul- 
ing of working parts, and low back pres- 
sure surges is required. The design repre- 
sents the results of field tests conducted 
under the severest operating conditions. 

The design of the valve is featured by 
the EXCLUSIVE Bellows Protector which 
shields the Bellows from adverse turbulent 
effects from the flowing media, preventing 
premature failure of the Bellows due to 
fatigue. The two ply bellows is so designed 
that the effective area of the valve seating 
surface is essentially balanced to nullify 


the effect of variable and constant back 
pressure on the performance of the valve. 
Now, with the Protecto-Seal Valve and 
the Balanced Area Piston Type Valve, 
Crosby offers relief valves for the widest 
range of back pressure conditions. 

The Protecto-Seal construction is avail- 
able in eleven orifice sizes and is inter- 
changeable with the present line of Full 
Nozzle JO Relief Valves. Pressure-tem- 
perature scopes and dimensions remain 
the same as listed in the present 300 
Catalogue. Valves available with internal 
heating coils and flushing nozzles on 
request. 





Send operating data to Wrentham 
for recommendations. 





Pron 


Designed, tested, and proved in our own steam 
and water test laboratories over a wide range of 
pressures. Performance checked on: 

GAS—A.S.M.E. Test Facility 

VAPORS—Wide range of temperature and 

Pressure 

LIQUIDS and FLASHING FLUIDS—Private Labora- 

tories and Power Plants of a leading Public 

Utility 

This Valve has been tested for performance and 
flow at pressures from 25 p.s.i. to 2500 p.s.i. 











CROSBY STEAM GAGE & VALVE COMPANY 


FACTORY: WRENTHAM, MASSACHUSETTS 
BOSTON * NEW YORK * CHICAGO + DALLAS + LOS ANGELES * LONDON «+ PARIS 
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Whenever you select a power unit, don't put a straight-jacket on your wy 





ideas... considas ALL of the possibilities of modern power drives. 

For example consider the many useful combinations that can be 
secured with the basic Master power units shown below. They're de- 
signed so they can be easily combined together to give you the RIGHT 
horsepower, the RIGHT shaft speed, the RIGHT features in one compact 


unit that you can use RIGHT where you want it. Nowhere else will you 





find power units that are so flexible, so easily adaptable, and in such 
a wide range of types and ratings. ; give 
Master power drives are available in thousands and thousands of 
ratings (Y% to 400 HP)... . in open, enclosed, splash proof, fan cooled, your 
explosion proof... . horizontal or vertical . : for all phases, voltages brains 
and frequencies . . . in single speed, multi-speed and variable speed 
types... with or without flanges or other special features... with 5 rs | aiPbitn 
types of gear reduction up to 430 to | ratio. . . with electric brakes 
. with fluid-drive . . . with mechanical or electronic variable speed 
units... and for every type of mounting . . . Master has them all and 
$0 can ine! dainaililiely impartial in helping you select the one best 
power drive for YOU, 
THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO f , f 
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As Management Sees It... 





ing a point to talk to every returning 
absentee, I make it clear that I know 
they've been out. And one employe 
who used to have a bad attendance 
record told me the other day, ‘You 
made me run out of excuses.’ ” 


Attacking the Cause—(a) The 
condition. Let’s say, for example, a 
worker says he’s been forced to stay 
away because of bad weather and 
overloaded local transportation facili- 
ties. You may be able to suggest other 
ways of making the trip. This is espe- 
cially true of new employes who aren’t 
familiar with the neighborhood. 
(b) The work schedule. You may 
want to consider changing an em- 
ploye’s hours if an outside situation 
makes it difficult for him to report in eli i t 
with the others. m na © 
(c) The job. In cases where a spe- 


cific on-the-job condition is at the overhead 


bottom of the absence, you may be 

able to remove the obstacle either by ii id 
re-assignment or by modifying the qu 
work itself. 


(d) The employe’s attitude. You losses 


may decide on the basis of your in- 








vestigation that the cause was not so 
much any one single factor but the 
employe’s attitude. Frequently, for ex- 
ample, in the case of the transporta- | Yorkmesh DeMisters provide 
tion hardship, pointing out that other | clean and efficient (better than 
employes have similar—-and even | 99.9%) separation between ; 
worse—problems may help to influ. | liquid and vapor with virtually no pressure drop. Easily installed into new or 
ence him. | existing equipment, York wiremesh DeMister ey provide the most effective 
Consider action in the extreme cases, | Means for recovering valuable liquids entrained in gases or vapors, and by pet 
The employe who poses a continual | Mitting operation at higher than normal velocities, leads to increased production 
attendance problem may finally have | from existing equipment. rhe unique operating principle, shown below, involves 
to be disciplined. What you finally miles of wire knitted into a mesh pad that lets clean vapor through, but knocks 
decide should grow out of the facts of | oUt entrained liquid and tosses it back. In one instance, a scrubbed gas stream 
the case. Don’t “make examples.” at 475 psig carried off 0.5 to 1.5 lbs. of triethylene glycol per MMCF even after 
You may simply have to get tough | Passage through a vane type mist extractor. Because of inadequate liquid re- 
and choose between further efforts to | COVery, the vane type extractor was replaced by a stainless steel Yorkmesh De- 








straighten him out and firing him. 

In a period of general labor scar- 
city it’s logical to prolong the straight- 
ening-out effort. Four days work out 
of five is better than none. But watch 
out: one man’s poor attendance may 
infect others with absenteeism. 


The Cost Factor—lIt’s sometimes 
cheaper to put up with the absentee- 
ism than to remove the cause. It’s not 
a happy decision—but there may be 
no choice. Take the case of the com- 
pany that suffered high absentee rates 
in bad weather. Lack of near-by park- 
ing space meant that employes had to 
walk five blocks through snow and 
cold. 

Build a parking lot? The costs were 
simply too high. 

In many cases, though, specific 
moves on your part can and will make 
a substantial difference. ++ 


Mister at a total cost of $317.00, resulting in a re 
covery of 4.9 gallons of triethylene glycol per day, 
which amortized the entire DeMister pad installa- 
tion in 29 days. It will pay you to investigate the 
advantages that Yorkmesh DeMisters can bring 
Write for Bulletin 17 which will put further facts 
at your fingertips. 

POSITIVE SEPARATION MEANS 

NO OVERHEAD LIQUID LOSS 


Liquid droplets entrained in the vapor stream im- 
pinge on the extensive wire mesh surfaces. The fine 
droplets coalesce, the liquids drain free and clean 
vapor passes overhead. 

Yorkmesh Demisters provide clean separation between 
liquid and vapor in: Vacuum towers + Distillation 
Equipment + Gas Absorbers + Scrubbers + Evaporators 
Knock-Out Drums + Steam Drums 


Y@RK 


OTTO H. YORK CO. INC. 


6 CENTRAL AVENUE, WEST ORANGE, N. J. 
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The 
REFINERY CATALOG 


Composite Catalog File for the Refining:- 
Natural Gasoline ** Petrochemical Industry 














you buy valves... 
THE REFINERY CATALOG 





In the pages of the REFINERY CATALOG you will find 


the complete or condensed catalogs of 46 of the leading manufacturers of 
valves. There are 51 pages of valve specifications and other data in the cur- 


rent catalog. 








These companies have data on valves 
in REFINERY CATALOG 


The Airetool Mfg. Co., Inc. 
Alloy Steel Products Co., Inc. 
Ampco Metal, Inc. 
The Annin Co. 
Black, Sivalls & Bryson, Inc 
A. W. Cash Co. 
Cameron tron Works, Inc. 
Cochrane Corp. 
The Continental Supply Co. 
Corning Glass Works 
Crosby Steam Gage & Valves Co 
Davis Regulator Co. 
The Duraloy Co. 
Everlasting Valve Co 
Farris Engineering Co 
Fisher Governor Lo. 
Hamer Oil Tool Co. 
Hetherington & Berner Inc 
Hills- anna Co. 
Homestead Valve Co 
Jerguson Gage & Valve Co 
Richard Klinger Ltd. 
Warner Lewis Co. 
Marsh Instrument Co. 
Martin-Decker Corp. 
Mason-Neilan Regulator Co 
Metal Goods Corp. 
Metropolitan Plumbing Supply Cor 
National Carbon Co., A Division o 
Union Carbide and Carbon Corp 
Newman, Hender & Co., Ltd. 
Nordstrom Valve Division, 
Rockwell Mfg., Inc 
Orbit Valve Co. 
Pacific Valves, Inc. 
Penberthy Injector Co 
R-PAC Valve Division 
American Chain & Cable Co., Inc 
R-S Products Corp. 
Reynolds Mfg. Co. 
Rockwood Sprinkler Co 
The Staytite Co. 
Steel & Alloy Tank Co., Inc 
Strahman Valves, inc 
Klingerit Inc. Division 
United States Rubber Co 
Vernon Tool Co., Ltd 
Henry Vogt Machine Co., Inc 
W-K-M Company 
Watson-Stillman Fittings Division 
H. K. Porter, Inc 





When you’re comparing valves or any other item of refinery 
equipment, you'll find them easier and quicker in the Rerinery 
Cataoc. ReFiNnery CaTaLoc provides you with the catalog data 
you need to compare the lines of the best recognized manufac- 
turers. It contains data on more than 2,500 types of refining, 
natural gasoline and petrochemical plant equipment. 


Almost 300 manufacturers distribute their catalogs in the 
Rerinery Cata.oc, which is completely indexed and cross- 
indexed for easy usage. Rerinery CaTaoc is the only composite 
catalog issued solely for the refining industry. It is by far your 
most complete and most convenient source of information on 
refining equipment and materials. 


When you compare or specify refinery, natural gasoline or 
petrochemical equipment, remember . . . it’s easier to look it 
up in the Rerinery CaTALoe, 
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COLD DRAWN SEAMLESS STEEL 


TUBING 


uP TO 


: 
58 FEET LONG | 
FOR 
CONDENSERS | 
od HEAT 

! 

| 


EXCHANGERS 
EE eS 


Now you con get STRAIGHT lengths 
up to 58 feet long...at Pacific Tube 
Pacific Tube Company has added 
new pickling facilities, new hydro 
static testing equipment.,.with the 
longest draw bench in the west to 
quantity-produce for you, straight 
lengths of Seamless Tubing up to 
58 feet long. Pacific Seamless Steel 
Tubing is “Quality Controlled” to 
insure workability, accurate bend 
ing, flarability and long life. It is 
precision drawn to meet critical 


specifications and tolerances. 


Pacific Tube Company is strategi 
cally located to serve you effi 
ciently, economically & promptly. 


If you have a tubing problem, ask 
the Pacific experts for help...you'll 
be glad you did 


oo Ooh See 
| 


| COMPANY | 
| Manufacturers of 


STEEL TUBING AND BARS 


iiestcicnsiiche-unenieemisaisdinessents ane 

; 5710 SMITHWAY STREET 
2 LOS ANGELES 22, CALIF. 
zh Telephone: RAymond 3-1331 


Our movie... 
“Steel Tubes for Industry” 
available without charge. 


For more data on advertised products, use Readers’ Service Cards, last page 
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Microfilm Has Its Advantages 


(Continued from Page 118) 


order, only a few seconds will be re- 
quired to turn the pages for each ex- 
posure. If the data are of various sizes, 
the collector may have to adjust and 
the after ex- 
posure. That, of course, may require 
several minutes, just as the procedure 
of setting up the camera and changing 
film after each 36 exposures. 


re-focus camera each 


One example of the speed available 
through this operation: Thirty 11-by- 
17-inch pages of bound production 
data were recently microfilmed in ten 
minutes—from beginning to end. 


Use of data After the data have 
been collected on rolls of film, they 
may be utilized by 
methods: 

e if partial ab- 
stracting is necessary, the film may be 
read with a microfilm reader. a viewer 
or magnifying glass. 


one of several 


re-tabulation or 


e if portions of the data are to be 
used frequently, an enlarged positive 
print may be made. 

@ If a number of copies of a part 
of the data are required, an enlarged 
film positive of the print may be made 
and Ozalid copies printed from this 
positive, 


Storage and retrieval— Micro- 
film’s usefulness as a depository for 
large amounts of information presents 
a problem—how to retrieve any par- 
ticular variety of data from the files. 
At least two methods which are satis- 
factorily in use are: 

© If the microfilm collection is 
small, it is convenient to file both 
microfilm and paper photographic 
prints under the names of oil fields, 
the films being stored in card file 
drawers in small labeled metal con- 
tainers. 

@ If the film collection is large a sub- 
ject index with numerous cross entries 
makes it much easier to locate infor- 
mation. Mechanically sorted punched 
card indexes take up less file space 
and save time and labor, provided a 


simple coding system is used. One of 
the simplest methods involves the 
notching of all entries in four alphabet 
scales as four-letter abbreviations. Cer 
tain drawbacks of superimposed alpha 
betical abbreviation codes are elimi- 
nated by a new coding method, based 
upon the fact that the letters of English 
words occur in the following order of 
frequency : 

ETAONRISHDLFCMUYP 

GWBVKXJQZ 


An index entry is reduced to four 
letters by beginning with the second 
letter of the expression and removing 
all E’s, then T’s, A’s, etc., according to 
this frequency order, until only four 
letters remain. These four letters are 
used infrequently in English words. 
Therefore, they are characteristic of 
the particular expression. 

Following is a group of extremely 
similar entries and their abbreviations: 

Production, 

Production, 


gas 


pucg 
oil pucl 
Production, water 
Productivity inde 
roductivity index 
Producing gas-oil ratio 


pu Ww 
pvyx 
pngg 
The initial letter is retained to sim 
plify the sorting of cards into aplha- 
betical order, if that should become 
necessary. The system does not pro- 
duce very good separation of almost 


identical entries, as indicated above. 


However, good separation is obtained 
with most entries, and a good scatter 
ing of the punching pattern results. 
No code book, classification system 
or complicated rules of abbreviation 
are required, The system is not per- 
fect. But it is simple and workable. 


BIBLIOGRAPHY 
in Your Work! 
to replace lengthy reports 
calls; Service Pipe Line 
World Ou, v. 134, pp. 220-2, March, 195 

7A Test of Lens Resolution for the 
rapher, Gardner I. ¢ Nat Bureau of St 
irds Circular C 428 for sale by 
of Documenta, | 8. Go 
fice at 7 

' Photographic Optics 
Millian Publishing ¢ 
Coding, B. M. Oliver 
Journal, v. 31, No. 4, pp. 726-60, July, 195 
Punched Cards, Their Applications to Science 
ind Industry, KR. 8. Casey and J. W Perry 
Reinhold Publishing Corporation, 1961 
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TABLE 1 


35 mm FILM 
Microfilm 
Fine grain film positive 
Superior No. 2 
"un X 


PETROLEUM 


Exposure 
Time £8 
and Office 
Lighting 
in seconds 


Cost 
$ double 
Frame 
Exposure 


Resolution 
Lines mm 


Quality 
of Copy 





175 Excellent 
120 Very Good 
at) Good 


hi) Good 


0.007 + 
004 
008 4 10 
0084 0.7 


20 
8.0 
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Anothe1 
Field Processing Plant completely 


powered with dependable Utility Electric Powe: 


because Electric Power is flexible... compact...dependable...safe...clean. 
and can be installed at a Low Capital Investment, with LOW COST operational 
advantages, plus many other money saving features, including 
convenient automatic control. 


Petroleum Electrica Power Association 
P ° BOX 2771 DALLAS, TEXAS 


ORGANIZED IN THE INTEREST OF GREATER 


SERVICE TO THE PETROLEUM INDUSTRY 


8 


= 
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What's Happening... 





Speeds Hit 600 Million MPH— 


... in the Industry 


The electron gun in operation at The Atlantic Refining Company's Philadelphia research labora- 
tories is suspended from the ceiling of a polibox-like structure built to house the company’s atomic 
experiments, The one-million-volt unit fires electrons down into samples at speeds reaching 600 
million miles per hour, This velocity is equal to 167,000 miles a second and comes within 20,000 
miles a second of being equal to the speed of light. 


Petroleum Refining Industry 
Takes Up Atomic Research 


A three-million-volt particle accelerator 

the most powerful radiation source 
available to industry——has been purchased 
for the Emeryville, Calif., research labora- 
tory of Shell Development Company, And 
on the other coast, The Atlantic Refining 
Company is already studying the feasibility 
of using an atomic accelerator 
tron gun’’--in petroleum processing 

The new device in operation at At- 
lantic’s Philadelphia research laboratory 
since April 1955 is used to speed atomic 
particles through magnetic 


or “elec- 


coils to reach 


364 


velocities up to 600 million m.p.h. or more 
us they are shot into petroleum hydrocar- 
bons. Built by General Electric Company, 
the $75,000 unit operates at one million 
electron volts and this output can be 
tripled and may possibly be raised as high 
as ten million volts 

The Emeryville unit, a Van de Graaff 
accelerator, will be the first of its size in 
the petroleum industry, It is being built 
by High Voltage Engineering Corporation 
and will be installed in June 1956 

Up to now petroleum processing has 


Continued on Page 366 
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Improved Spectrometer 
Used in Shell Refinery 


Shell Oil Company has put into opera- 
tion at its Houston refinery a new elec- 
tronic device—a special development of 
the mass spectrometer—-which will identify 
two to three times as many chemical com 
pounds in petroleum as is possible with 
conventional mass spectrometers 

Company scientists believe knowledge 
gained from.the use of electronics in this 
matter will lead to improved quality and 
an increase in the quantity of product 
output 

Design and manufacture of the instru 
ment was handled by Consolidated Engi 
neering Corporation. The firm spent a year 
testing the spectrometer which was de 
veloped in conjunction with Shell's re 
search scientists at the Houston refinery 


Esso to Use Isotopes 
In Meter Calibration 


4 radioactive isotope solution will be 
used on two meters at the Esso Standard 
Oil Company refinery in Bayonne, N. J., 
to make a calibration check to determine 
which meters should be replaced 

The two boiler-house meters have been 
confounding engineers by measuring a 
steam output higher than the water intake 
Either the water or steam meter is at 
fault, but conventional tests have failed to 
reveal which of the units should be re 
placed 


Sun Oil Organizes 
Applied Physics Group 


Advancements in_ petroleum-refining 
technology and the growing use of radio- 
active tracers, electronic computers and 
data-logging devices have lead to Sun Oil 
Company's organizing a new Applied 
Physics section. Headed by Dr. E. Neil 
Shawhan, the new group is part of the 
Engineering division of the Manufacturing 
department 

It will work on a wide range of projects 
for the department, and a by-product of 
its operations will be the development of 
new instruments and devices. A major 
portion of its work will be devoted to 
improvements in the efficiency of refining 
processes. The section, headquartered at 
Newtown Square, Pa., also will be available 
to handle special problems for other de 
partments 


Canadian Refinery Plans 
Automation Equipment 


An automatic recording unit, described 
as the biggest single step towards complete 
automation in the process industry, has 
been contracted for the new 20,000-barrel- 
a-day refinery Canadian Petrofina, Ltd., is 
building in Montreal. The new $50,000 


REFINER—V ol. 34, No. 9 





...in High Pressute- 
High Temperature 


TAPPING MACHINES 
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LARGE GULF COAST REFINERY 
MAKES 20” TAP INTO 24” 
STEAM LINE AT 600 F. AND 
200 PSI PRESSURE 
WITHOUT SHUTDOWN. 








MODEL 660 
TAPS 3” TO 14” 








MODEL 300 


TAPS ; . Ga igh 
4” & SMALLER i : 





MANY REFINERIES SUCH AS THE ONE SHOWN 
ABOVE HAVE PROVED W™SON-HILLCO TAPPING 
MACHINES FOR MAKING CONNECTIONS TO: 
@ HIGH TEMPERATURE STEAM LINES 
@ HIGH PRESSURE GASOLINE AND 
MODEL 100 ar UTILITY LINES 
TAPS iA @ CEMENT LINED AND TRANSITE PIPE 
2” & SMALLER @ PRESSURE VESSELS 














Rental-purchase option applicable to models 1200 
and 660. 
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Field proven in high temperature 
refinery process pumps, the 
Sealol HT Mechanical Pump Seal 
ends expensive, dangerous stuff- 
ing box leakage. A cartridge- 
type seal, it is furnished ready to 
install, requiring no special ma- 
chining or assembly of loose 
parts. Because of its all-metal 
construction, this seal needs no 
external cooling circuit, yet it 
provides positive sealing of hot 
oil, hot bottoms, and other high 
viscosity products at temperatures 


up to 800°F. 


Low on initial cost . . . low on 
maintenance ... the Sealol HT 
Mechanical Pump Seal is the eco- 
nomical way to seal your high 
temperature process pumps. Send 
today for Bulletin 11, or submit 
your sealing problem for engi- 


neering recommendations. 


HOT NEWS 


FOR HOT PUMP USERS... 








The new Sealol “HT” 
Mechanical Seal for 


high temperature 


refinery pump service 
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Rhode Island 
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What's Happening. « « 


unit, called an electric logger, is scheduled 
for operation in November. 

It will monitor, analyze and record a 
total of 480 process variables in the nine 
production units at Petrofina’s new plant 
Under normal conditions, the unit will au 
tomatically type out the value of variables 
each hour. It will report selected or ab 
normal conditions between logging inter 
vals 

In case of trouble, the unit will signal 
an alarm and immediately type the abnor 
mal condition and its location 


Petroleum Refining Industry 
Takes Up Atomic Research 


Continued from Page 364 
relied on heat to break and reform gasolin« 
molecules into more powerful fuels. This 
method haphazardly, 
causing many fragments to be lost. With 
atomic radiation, petroleum scientists hope 
to snip the molecule into the exact pieces 
desired. Dr, Vincent J. Keenan, of At 
Research and Development de 
partment, has compared conventional r 
tining methods to 
axe.” 


shatters molecules 


lantic’s 
slicing balony with an 


Iwo other companies actively studying 
atomic radiation possibilities in refining 
are Socony Mobil Oil Company, Inc., and 
Esso Research and Engineering Company 
Still another refining company, The Stand 
ard Oil Company (Uhio), has been granted 
permit to restricted Atom 
Energy Commission data, in line with the 
governments program to encourage in 
dustry’s participation in the development 
of atomic energy for pe acetul purposes 

Instead of an electron gun, radioactive 
cobalt is being used at the Esso Research 
Center in Linden, N. J. The material is 
serving as the source of powerful gamma 
rays which the company hopes to employ 
in refining (Petroleum KEFINER, De- 
cember 1994, page 220, and August 1955, 
page 128). Socony Mobil, however, plans 
to use both techniques In addition to an 
company will use 


an access 


accelerator, the 
fission-waste 
radioactive 


atom 
radio-isotopes and secondary 
elements. 


. 
To Use Both Techniques 

Socony Mobil, 
both technique s. In addition to using ar 
atom 


however, plans to us 
accelerator, it Ww il employ fissior 
waste radio-isotopes and secondary radi 
active elements in its research program 
The company will join cight othe: 


companies from outside the petroleum in 


dustry in building a nuclear re ctor, and 
research center of its 
part ol the Socony 


Mobil research system. Ihe company 8 own 


establish a nuclear 


own to be operated as 


facilities will include a Van de 
facilities 
protons, X-rays and 
research in 


(sraafl ac 
celerator and associated providing 
high-energy clectrons, 
neutrons 101 nuclear physics 
laboratories 
equipped tor manipulation ol fission-wast« 


rad 


and radiation chemistry 
o1sotopes as well as secondary radioas 
tive sources which will be activated by 
irradiation in the reactor, and facilities for 


assaying radioactive materials 


Advantages of Accelerator 

Shell scientists will use the 
accelerator in studying the eflects of radi 
ation on 


Emeryville 


fuels, lubricants, plastics and 
other oil derived produc ts. With its power- 
ful beam of electrons, ihe company hopes 
to learn about 


place 


more changes ‘that take 


in matter exposed to radiation. At- 
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Groceries ... miracle of B RIC K 


Colorful cans, gleaming bottles, eye-catching cartons riding in the cart—not a 
single one of them would be there were it not for refractory brick. Brick that makes steel 
Brick that makes glass. Brick that makes paper. 


Everything that’s made and everything that’s moved starts with refractory brick 
in one form or another, lining the furnaces of industry. The requirements are 
almost infinite in variety. 


To provide the truly complete refractory service that industry needs, 

General Refractories employs the world’s largest refractories research laboratory; 
brings materials across oceans; manufactures in plants strategically located to 
serve industry swiftly .. . dependably 


. economically .. . everywhere. 


GENERAL REFRACTORIES COMPANY, Philadelphia 2 
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FOR THE GLASS INDUSTRY .. . 


RITEX 


Unburned 
basic brick —in 
magnesite, 


—_ ite-chrome, 
and chrome-magnesite 


ore resistant to spalling. 
Lower porosity, lower 
therma —~ “eae 
hot strength. 


GREFCO 

SILICA BRICK 

are available at 
convenient locations 
from California to 
Pennsyivania. Glass men 
know there is no finer 
product. No more 
dependable supply 


OLIVE HILL—An 
exceptionally strong and 
dense fireclay brick 

true to size and shape. 


o- 
=“ 
— 
> — 
c"2 
— 
a 
=| 
es 
Se) 





Left; Reciprocating air 
compressor 


Below: Garlock 809 Floating 
Metal Packing split- 
case design 


A “t 


/ ieee 
pret pitts 


For air compressors, users report 


GARLOCK SPLIT-CASE 
METAL PACKINGS 


have 2 big advantages 





] LONG, TROUBLE-FREE LIFE. 
Minimum of 7 years with proper 
lubrication. 





2 CAN BE INSTALLED WITHOUT 
* DISCONNECTING THE ROD. 


Downtime is reduced to a minimum. 





— — 








—$ $$ J 


You can eliminate the cost of frequent packing replacements and un- 
necessary downtime by installing Garlock split-case metal packings 
on your reciprocating air compressors. Service reports show that these 
Garlock metal packings have given 15 years and more of trouble free 
service with a minimum of rod wear. 

For complete information, call your Garlock representative or write 
today for Brochure 3889. 


THE GARLOCK PACKING COMPANY, PALMYRA, N. Y. 


Sales Offices and Warehouses: Baltimore, Birmingham, Boston, Buffalo 
Chicago, Cincinnati, Cleveland, Denver, Detroit, Houston, Los Angeles 
New Orleans, New York City, Palmyra (N.Y.), Philadelphia, Pittsburgh 


Portland (Ore.), Salt Lake City, San Francisco, St. Louis, Seattle Spokane 
Tulsa 


in Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont 


(JARLOCK 


PACKINGS, GASKETS, OIL SEALS, 
MECHANICAL SEALS, RUBBER EXPANSION JOINTS 
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To Require Two Stories— 

A two-story arrangement will be needed for 
the three-million-volt atom smasher when it is 
installed in Shell Development Company's Em 
eryville, Calif., laboratory in June, 1956. The 
voltage generating column, which produces a 
high-intensity beam of electrons, will be on the 
upper floor, and material being exposed to ra 
diation will be passed through the beam on the 
floor below. 

The photo inset shows the actual housing for 
the voltage generating column, and the diagram 
explains how it works. An electric charge 
sprayed on a fast-moving belt (1) is carried to 
the top of the column and transferred to a 
terminal (2), resulting in a great voltage differ 
ence between the upper and lower ends of the 
machine. Charged particles leave the terminal 
through a heated cathode (3) and hurtle down 
ward along the only possible escape route, the 
high vacuum tube (4), where they are acceler 
ated to almost the speed of light. A funnel-like 
attachment (5) directs the particles precisely 
on to material being irradiated, which is passed 
through the beam on a conveyor belt (6). 


lantic already has made hydrazine by bom 
barding ammonia with atomic radiation 
The company’s yield of hydrazine, how- 
ever, is still too low to be profitabl 

Another accelerator, a two-million-volt 
machine, is in operation at Shell’s research 
facilities in Houston. Installed in Septem 
ber 1954, the unit is used in studies to help 
tell the age of rock formations 

The Van de Graaff unit is believed by 
Shell scientists to have two advantages 
over radioactive sources for industrial use 
First, when turned off it presents no radia- 
tion hazard, and second, the accelerator 
is easily adapted to continuous production 
techniques such as conveyor-belt treat- 
ment systems 

The unit in operation at Philadelphia 
fires a stream of atomic particles that are 
tightly focused on a petroleum sample 
he energy output of the gun is flexible 
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A Good Turn For Motorists 


Most people consider a car the second-biggest 


purchase they'll ever make. Anything that 
extends its life or improves performance nat 
urally contributes to your pocketbook as well 
as your motoring pleasure. Since our new 
*“‘Detergent-Action’’ Gasolines do both, they’re 
prime examples of Standard’s planning for you. 


Standard has built 4 catalytic reformers in the 
West to make these cleaner-burning, more pow- 
erful motor fuels required for best perform- 
ance of today’s higher compression engines. 
This program was two years in planning and 
building —cost $50 million. 





This $50 million worth of plants is only part 
of the $350 million Standard is investing this 
year to make petroleum more useful and plen 
tiful. Some of it will go for product research, 
part will pay for new manufacturing facilities. 
A good share will finance the search for new 
sources of oil to help supply the 733 gallons 
a year per person that go into thousands of 
oil-born products essential to modern living 


So the $350 million is an investment in your 
future as well as ours. It’s one way Standard 
helps guarantee there'll be plenty of oil to do 


more jobs today and in the years to come 


STANDARD OIL COMPANY OF CALIFORNIA 


plans ahead to serve you better 


REFINER 
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hat's Happening. « « 


and can be varied from the control panel 
Any stray radiation is trapped by the 
thick concrete walls of the tower in which 
the gun is housed. Radiation can be 
stopped by a master switch, thus allowing 
scientists to enter the tower immediately 
and adjust apparatus in the target area 

During operation, scientists are pro- 
tected by elaborate inter-locking switch 
circuits, which automatically shut off the 
gun if any of the lead-lined doors in the 
tower or control room are opened. In the 
tower wall, a viewing port made from two 
plates of glass separated by 18 inches of 
zine bromide solution, safely stops radia- 
tion when Atlantic’s observe 
curing under the gun 

A simulated nuclear reactor, designed to 


reactiong 0o« 


YO 


7 


i] 


f 


teach “the feel” of operating a reactor, but 
with no fissionable materials involved, has 
been brought to market by 
Northrup Company 

Called a 
sembly, 


Leeds and 
“nuclear reactor simulator as- 
the device provides a scale-modei 
‘reactor core,’ and a full size control 
panel. Instead of using a fissionable mate- 
rial, the simulator has an analog com- 
puter which merely simulates the reactions 
of an actual atomic reactor 


Changes Firm Name 


Socony Vacuum Oil Company of Can- 
ada, Ltd., has changed its name to Mobil 
Oil of Canada, Ltd. This follows the 
change in the parent company’s name, 
made to bring the firm name into line 
with the name under which its products 
are marketed 
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TURKISH BATH for TIRED TOWERS 


Steel plate suffers from stress and strain, even as you 
and I, So, FLINT STEEL puts completed units through 
a stress-relieving treatment, in this giant 85-foot long, 
car-type bake oven. Heated up to a minimum of 1100 
degrees Fahrenheit, the molecules in these steel plates 
“relax”, and the stress-free tower which emerges will 
be stronger — more durable. Just one more example 
of the careful engineering and process- 

ing which go into each piece of TULSA 

TYPE equipment made only by FLINT 


STEEL CORPORATION. 


Write for our General Catalog 


FLINT STEEL CORPORATION 
TULSA, OKLAHOMA 


For more data on advertised products, use Readers’ Service Cards, last page 
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Commission Recommends 


Selling Shale-Oil Plant 


The Hoover Commission has recom 
mended that the government dispose of its 
shale-oil production facilities at Rifle, Colo 
Ihe committee’s report called for ending 
production and selling the retort. Th: 
plant already has been shut down 

Earlier, Congress had appropriated $1 
million to allow the Bureau of Mines to 
continue mining operations in the Rifle 
area, but ordered the bureau to end pro- 
duction of shale oil. The bill provided 
that the retort must be closed but did not 
require that it be sold 

Meanwhile, the bureau reports that it 
will undertake a “special research pro 
gram” to develop a safer and more eco- 
nomical method of mining shale oil, under 
the $1-million approriation. The bureau is 
studying several mining methods and hopes 
to test at least two that look promising 


Synthetic-Rubber Output 
Balances Consumption 


World consumption of synthetic rubbe: 
balanced production at 505,000 tons du: 
ing the first six months of 1955, the De 
partment of Commerce has reported. This 
total does not countries in the 
Soviet blo« 

For the 
tion ran 


ine lude 


Salnic 
$51,211 
reaching 372,500 
both natural 
[ S 
770,701 


period last year, produc 
tons with 
tons. Consumption of 
and synthetic rubber in the 
during the first half of 1955 was 
tons, an increase of 23 


consumptior 


percent 
over the same period in 1954 


Imperial Oil Forms 
Petrochemical Unit 


Imperial Oil, Ltd., has formed a new 
Chemical Products department to handle 
its manufacture and sale of petroc hemicals 
The department, to be 
Toronto, will consist of two divisions 

The sales will market products 
and offer technical assistance to customers, 
while working on the development of new 
uses for 


headquartered in 
group 
Canada. The 


technical division will be 
plan 


petroc hemicals in 
main job of the 
to select and 


produc tion processes 


Three Refining Companies 
Plan Michigan Merger 


Ihree Michigan refining companies ha 
signed an agreement to pool their facilities 
The merger, still to be 
stockholders, was made between officials 
of Leonard Refineries, Inc Mid-West Re 
fineries, Ine q and Roosevelt Ou 
Company 

Both the Leonard 
panics operate 
and Mid-West has a 
Rapids. Roosevelt 
Pleasant, Mich. Plans call for the 
of Mid-West and Roosevelt 


chanee for Leonard securities 


approved by th 


and G 


Mid-West con 
Alma, Mich., 
plant at Grand 
facilities are at Mt 


and 
refineries at 


transie: 


issets in 


Test Stations Weather 
East Coast Hurricanes 


Recent hurricanes which lashed the East 
Coast did no damage to 
facilities operated by Sea Horse 
Wrightsville , el 


serious testing 
Institute, 


corrosion research 


LINER 











These six BS&B Type 86 Control Valves 
are controlling the flow of liquid hy- 
drocarbons in the Hydrocarbon Recov- 
ery Section of the plant. The five on 
the left are equipped with forged steel 
cooling fin sections. All six have 
bolted stuffing boxes. 


BS©B Automatic Controls Get The Job! 


For Better Regulation of Pressures, Temperatures, Liquid Levels or Flow, Equip . 
Your Process With BSEB AUTOMATIC CONTROLS and SAFETY HEADS! 


if ‘ - 
OO hs: ee 


—_ 


i a 


September, 1955 PerroceumM REFINER For more dota on advertised products, use Readers’ Service Cords, last page 





What's Happening... 


group. Considerable damage was done to 
the institute’s equipment last year, when 
Hurricane Hazel struck the North Caro 
lina coast 

Water did not rise as high this year as 
during the Hazel storm, and none of the 
motors and equipment at Harbor Island 
was damaged, No racks or specimens were 
lost at the Kure Beach station, and both 
the institute's test lots remain in 
condition 

Motors at Harbor Island were 
a safe height for Hurricane 
left there until Diane went by 
were replaced as soon as the 
passed, and the island test 
returned to operations 


good 


raised to 
Connie and 
The motors 
hurricane 


Station was 


“sweetening 
with 


Anti-Pollution Plant 
Approved for Union Oil 


Union Oil Company of California has 
been granted an operating permit for a 
sulphur-recovery installation at its refinery 
in Wilmington, Calif. The permit was is- 
sued by the Los Angeles County Air Pol- 
lution Control district 

Union's $152,000 plant is designed to 
eliminate than 70 tons a day of 
sulphur-dioxide gas emmission. The unit 
will remove all but 5.6 tons of the gas 
emmitted 

An estimated 418 


taminating gases are 


more 


tons a day of con- 
removed from 


Angeles. The 


recovered by six 


being 
the atmosphere over Los 


gases are being plants 


now in Operation within the county 


Refiners! Triangle Brand Copper Sulphate is the right 
reagent for your oil sweetening process. Triangle Brand 
Copper Sulphate is available in grades for use in dry form 
when oil must be partly desulphurized, or for aqueous 
solutions to remove mercaptans, other sulphur com- 
pounds, malodorous and resinous substances from cracked 
distillates. Use Triangle, it’s 99 % + pure. 


PHELPS DODGE REFINING CORPORATION 
40 Wall Street, New York 5, N.Y. 
5310 West 66th Street, Chicago 38, Ill. 
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Wins Safety Award— 


The highest recognition obtainable from the 
National Safety Council has been given to Gen 
eral Petroleum Corporation, for its 1954 safety 
record of 2.74 accidents per one million hours 
worked. The council's Award of Honor was pre 
sented by the vice president of its Industrial 
Conference, Max A. Koffman (center). Robert 
L. Minckler (right), is shown congratulating 
John McKenzie, head of General's Safety 
department 





Government to Sell 
Last Rubber Plant 


Companies interested in buying the 
government-owned synthetic-rubber plant 
at Institute, W. Va., have until October 7 
to submit proposals to the Rubber Pri 
ducing Facilities Disposal Commission 
The Institute plant is the largest of the 
government-built copolymer plants 

No bids were received for the installa 
tion in the commission's original negotia 
tions which resulted in the sale of 25 other 
plants. Negotiations for its sale were re 
opened, however, by a recent bill signed 
by the President 


Underground LP-Gas Stocks 
Show Increase for June 


Underground stocks of LP-gases on June 
40 totaled 303 million gallons, an increase 
of 73 million gallons during the month 
The U. S. Bureau of Mines reported that 
of the total, 253 million gallons were cor 
centrated in Mississippi, Louisiana, Texas 
and New Mexico, while the balance was 
distributed through New York, Michigan, 
Illinois, Kansas, Oklahoma and Montana 

Underground stocks of propane totaled 
19 mil 
totaled 10% 
gallons more 


182 million gallons, an increase of 
lion gallons. Butane stocks 
million gallons, 21 million 
than at the end of May. End-of-the-mont} 
butane-propane mixture stocks totaled 19 
million gallons, showing an increase of 
million gallons over stocks for the previous 
month 


Silver Anniversary Marked 


Last month marked the 25th anniver 
sary of the delayed coking process, deve! 
oped by Standard Oil Company (Indiana 
for heavy residual fuels and first put into 
commercial operation in mid-August 195 
The process still accounts for nearly three 
fourths of the U. S. oil coking capacity 

Delayed coking made its advent as diese! 
locomotives oil-burning 


were replacing 
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MANUFACTURERS OF DYES AND CHEMICALS 
FOR THE PETROLEUM INDUSTRY 


Fluorescent colors and blooming agents 
OW €p) Sable used with additive compounded, 
% r he en solvent extracted lube oils 
: Dyes for gasolines, greases, waxes | 


LOUWICE tor hea and industrial products 


Petrol Ero Blue for Aviation gasoline 


This material meets Mil-P-5572 Specification 


Manufacturers of fluorescent indicator for F.1.A. absorption method hydrocarbon 
analysis. ‘Petrol’ Red AB4, a specially developed red dye for gasoline marking 
to meet Mil-F-5572 specifications. ‘Petrol’ colors for gasoline, kerosine, 
Diesel and tractor fuels. * ‘Greasol’ colors for greases. « ‘Stero’ colors 
for waxes. 

Patent Chemical Company specializes in petroleum problems 
and preparation of particular products to meet special 
requirements involving dyes; fluorescent colors; 
additives; blooming, wetting, disper- 
sion agents, etc. 


Fuel Oil Additives Gasoline Additives 
Turbine Oil Additives Body Colors 

Petrol Blue Whiteners Asphalt Bonding Agents 
Deblooming Agents Dispersing Agents 
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catawissa 
PERFECT SEAL 


AY 


THERE'S A CATAWISSA PERFECT SEAL 
UNION FOR EVERY USE... ALL 
TEMPERATURES, ALL PRESSURES! 


The full dependability of HOT FORGED STEEL is 
yours in a Catawissa Union (hot forged from solid 
steel bars) with several extra value features that 
are exclusive here at the UNION SPECIALISTS! 


All Catawissa Unions are designed to give o 3-to-! 
SAFETY FACTOR... 3,000-Ib. service unions are 
tested to 9,000-lbs., 6,000-Ib. service unions 
tested to 18,000-l\bs., etc. 

Exclusive Ball-to-Angle seat design assures a PER- 
FECT SEAL even when the pipe is not in alignment! 
Machining operations assure a UNIFORMITY AND 
ACCURACY heretofore found only in special fit- 
tings and, with rigid inspection both during and 
after machining, guarantees LEAKPROOF 
CONSTRUCTION! 

Satisfaction is guaranteed in any application-— 
whether it be general low pressure service or ex- 
tremely high pressures and temperatures (for air, 
oil, gas, chemicals, hot oils, gases or steam). 


WRITE FOR CATALOG 11 
| CATAWISSA VALVE & FITTINGS COMPANY 
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What's Happening. .« - 


steam locomotives, also served a need as 
gasoline octane numbers began to increase 
and feed was required for giant catalyti 
crackers, American Oil Company is build 
ing delayed coking facilities at its new 
refinery near Yorktown, Va 

Dr. Robert E. Wilson, now chairman of 
the board and chief executive of Indiana 
Standard, was inventor of delayed coking 
The patent for the process—one of mor 
than 90 patents issued to Dr. Wilson—was 
filed in December 1928 





What's Ahead in 1976 


The 1955 Oil Progress Week will 
be touched off by a one-hour tele- 
vision show, “1976,” picturing what 
the public can expect from tech- 
nology 21 years from now, with par 
ticular reference to what can be 
expected from the American petro- 
leum industry. The show, sponsored 
by API's Oil Industry Information 
Committee, will appear over NBC- 
TV network Sunday, October 9 











Texas Company Names 
Union in Damage Suit 


The Texas Company has filed suit in 
federal court at Camden, N. J., for $74, 
226 in actual damages resulting from 
breach of contract by an _ international 
union and its local bargaining agent rep 
resenting hourly employes at the com 
pany’s Eagle Point Works at Westville, 
N. J. Named as defendants are Oil, Chemi 
cal and Atomic Workers International 
Union, CIO, and Westville Local 12-638, 
OCAWIU-CIO 

The company alleges that on June 20 
the unions violated their contract by en 
gaging in a strike and work stoppage 
Failure of employes to report for work 
caused the refinery to be shut down, the 
complaint states. This and subsequent 
starting up of operations resulted in the 
damages for which the company secks 
judgement 

R. H. Aitken, superintendent of Eagle 
Point Works, said that the labor contract 
in effect between the unions and the com 
pany provided that the unions would not 
engage in a strike or work stoppage, He 
said that the unions breached this pro- 
vision of the contract when Eagle Point 
employes within their bargaining jurisdic 
tion refused to report for work while sup 
porting the strike of the National Maritime 
Union against the company’s tankship 
operations 

Aitken further stated that in the in 
terests of stable future relations, the com- 
pany was requesting the court to decide 
the difference of opinion between the 
company and the union as to whether or 
not the contract had been breached 


Fifteen Companies Seek 
To Run Greek Refinery 


Some 15 international oil companies 
have indicated an interest in operating the 
Greek government's projected refinery at 
Pireaus 

Included among the companies which 
submitted applications to operate the 30,- 
000-barrel-a-day plant and market its 
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STRATCO 


Reg US Pot OFF 


Something New 
in ALKYLATION 


a. 


Patents Issued and Pending 


This is the type of reaction system used with the new 
horizontal Stratco Contactor to give the high yield of 
high quality alkylate, with low catalyst consumption, de- 


scribed on pages 148-151 of this issue. 
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What's Happening... 


products in Greece were 
Oi Company, Inc., The 
Oil Company, Ltd., The British Petroleum 
Company, Ltd., Compagnie Financiere 
Belge de Petroles, S.A. (Petrofina), the 
Royal Dutch/Shell group and American 
Independent Oi) Company 

The government's decision on a refinery 
operator is not expected for 
months, The refinery is scheduled for com 
pletion in about two years 


Socony Mobil 
California Texas 


several 


U. S. Octane Ratings 
Continue to Climb 


Octane ratings of gasoline on sale at 
service stations in August showed a nation- 
wide weighted average of 95.9 for pre- 
mium and 88.5 for regular, according to 
a monthly survey of 53 cities conducted by 
Ethyl Corporation 

The rating for premium grades was 0.1 
octane number higher than in July, while 
regular gasoline was unchanged, Com- 
pared with August 1954, premium gasoline 
was 2 octane numbers higher and regular 
gasoline was up 1.6 octane numbers 

Average tetraethyl lead contents in 
August were 2.59 ml a gallon of premium 
gasoline, as against 2.57 ml for July, while 
regular grades scored 2.27 ml a gallon as 
compared with 2.21 ml for July 

Of the 53 cities covered in the Ethyl 
survey, 27 showed increases over July on 
premium, with ten gaining 0.5 octane 
number or more. In regular gasoline, 24 
cities had a higher average antiknock 
quality than in July, with eight showing a 
gain of 0.5 octane number or more 

The survey was based on some 850 
gasoline samples purchased by Ethyl rep 
resentatives in the 53 marketing centers 

The highest octane rating for premium 
was found at Corpus Christi, Texas, where 
an unweighted arithmetic average hit 97.3 
octane numbers, For regular, the metro 
politan New York, New Jersey area was 
leader with a 90.6 average 


Refinery Industry Shows 
1955 Increase in Profits 


Profits in the petroleum-refining indus 
try for the first quarter of 1955 amounted 
to $756 million before 
to $755 
period in 


taxes, as compared 
million for the 
1954. These figures were re 
leased in a Federal Trade Commission r 
port showing refineries’ profits totalling 
$750 million for fourth quarter in 1954 

After taxes were paid, refineries made a 
$575-million profit for the first quarter of 
1955, compared with $662 million for the 
fourth quarter of 1954 and $5453 
for the first quarter of 1954 


corre sponding 


million 


Power Needs to Increase 


The world oil industry will be supply 
ing 1.5 billion tons a year by 1980, C. M 
Vignoles, managing director of Shell-Mex 
& B. P., Ltd., has predicted 
pared to the world’s 
700 million tons 

Vignoles said world energy requirements 
will be doubled by 1980 and, until atomi 
power becomes significant, the oil indus 
try will need to make increasing contribu 
tions. He estimated capital expenditures 
by the industry will be about $5.5 billion 
a year for the next 20 years 


This is com 


present output of 


376 


Ninety Percent of Refinery 


Saved from Fire and Blast 
offi- 


undamaged 
Ind., back 
All oper 
ations at the refinery have been suspended 
the explosion and fire which hit the 
August 27. seriously damaging a 
§0,000-barrel-a-day Fluid Hydro- 
and destroying some 10 percent of 


Standard Oil Company (Indiana 
expec ted to have the 

refining equipment at Whiting, 
in operation before September 15 


‘ ials 


since 
plant 
new 
former 
the refinery area 

Damage to the plant was estimated at 
than $10 million, of which all but 
Most 
new Hydro- 
started, and a 


more 
$1 million was covered by insurance 
seriously were the 
where the fire 
sweeting and treating plant 

The fire started when an explosion oc 
curred in the Hydroformer, a new unit in 
commercial operation since March. The 
unit had been closed down for repairs and 
was being started up again when it was 
ripped apart by the explosion. The 
ture was leveled 

Despite the fire, supplies of gasoline and 
other products were sufficient to meet de- 
mand in the company’s market area. Nor- 
mal supplies were maintained by the com 
pany’s system of interlocking pipe lines 
which connected Standard refineries to dis 
tribution points 

Company officials have met with gov- 
ernment representatives to discuss the pos- 
sibility of federal aid for rehabilitating the 
Whiting refinery. Presumably, government 
help would come in the form of rapid-tax 
amortization for new installations 


damaged 
forme r, 


struc- 


Motor Tax Collections 
Increase 6.1 Percent 


State motor tax collections amounted to 
$2353 million during the fiscal year ended 
June 30. A Bureau of the Census report 
shows collections for 1955 as 6.1 percent 
more than the $2218 million taken in 
during the previous year 

California lead the country in motor 
tax collections, taking in some $250 mil- 
lion, Other states collecting than 
$100 million in 1955 were Pennsylvania, 
$138 million; Ohio, $126 million; New 
York, $119 million; Illinois, $117 million, 
and Texas, $113 million 

Total state 
hicle and 
million, an 


more 


from 
were 
percent 


collections motor Vv 


$1184 


from 


operators licenses 
increase of 7.9 


the previous year 


Texas Refinery Picketed 


Republic Oil Refining Company was hit 
by a strike at its Texas City, Texas, re 
finery, following the lay off of 33 clerical 
workers. The plant was being picketed 24 
hours a day by members of Local 4-449 of 
the QOil, Atomic Workers 
International Union (CIO). The clerical 
workers are represented by the same union 
as plant workers 


Chemical and 


Conoco Wins Award 


For the third 
nental Oil Company has won the Na 
tional Safety Award of Honor 
The company had 71 percent less lost-tirm¢ 
accidents than the oil-industry average for 
1954, and its number of days lost becaus« 
of accidents was 93 percent below the 
average for lt S. industry as a whol 
Conoco is the first petroleum company to 
win the award three 


consecutive year, Conti 


Council's 


years in a row 


Petroleum Consumption 


Forecast Revised Upward 


The Bureau of Mines has revised up 
ward to 3136 million barrels its forecast of 
total demand for all petroleum products in 
1955. The prediction 
crease of 6 percent over demand for 
or double the 3 percent increase 
in January, when the bureau 
need for 3048 million barrels 


represents an im 

1954, 
expec ted 

forecast 


Shell Group Organizes 
Chemical Firm in U. K. 


The Shell 


company to handle 


group has formed a 
all its chemical manu 
facturing in the United Kingdom and Eric 
The new firm, Shell Chemical Company, 
Ltd., will be capitalized at some $28 
million. Petrochemicals, Ltd., recently a 
quired by Shell, will be operated as a 
wholly-owned subsidiary of the 
pany 


new 


new com 


New Specifications Set 
For Steel Containers 


Three standards for 
ifications have 


steel container spec 
been recommended by Steel 
Shipping Container Institute, an 
zation of container manufacturers. The 
specifications are for 55-gallon drums con 
forming to Interstate 
tions 5B, 17C and 
shipment of 
products 

Regulations 5B and 17¢ 
head drums for shipment of liquid prod 
ucts, which ICC-17H fully-re 
movable-head drum for shipment of solid 
or semi-solid products 


organi 


Commerce regula 
17H, which cover the 
re gulatory, or dangerous 


cover tight 


covers a 


The new specifications are the first ad 
ditions to recommended universal stand 
ards published by SSCI in October 1954 
They have been approved by the Manu 
facturing Chemists Association's Metal 
Packages committee, the Packaging Insti 
tute’s Petroleum Packaging committee and 
the Bureau of Explosives of the 
of American Railroads. They also were 
published as Federal Specification PPP-D 
7 Amendment |! 


Association 


729, 

Detailed specifications, now being dis 
tributed to members of the SSCI and other 
associations, are available to containe: 
Steel Shippins 
Fifth Avenue 


users request to the 
Institute, 600 


York 20 


upon 
Container 
New 


Rocky Mountain Firms 
Complete Merger Plans 


\ merger between Mountain Valley Oil 
Corporation, a Denver concern, and Black 
Thunder Oil-Uranium, Inc., a Rapid City, 
S D., firm, has approved by the 
stockholders of both companies. Mountair 
\ illey will be the surviving company 

Blac k I hunder 5 
oline plant near 
merger was on the 
1) shares of Black 
of Mountain Valley 


been 


assets included a gas 
Newcastle, Wyo Dhe 
basis of exchange of 


Thunder for one shar 


To Close German Plant 


Deutche Aktiengesellschaft will 
shut 1800-barrel-a-day Dollber 
Reason shut 


high cost of moderinizing the 


Gasolin 
down its 
gen refinery 
s the 


given tor the 
down 


plant 
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Fast-rolling “MAGIC BARREL” 
now smaller, lighter 


As a public relations tool for indi 
vidual refiners and the petroleum 
industry the “Magic Barrel” shows 
steadily increasing value 

In the first quarter of 1955, more 
than twice as many “Magic Barrel 
presentations were made as were 
made in the same period of 1954 
In March alone, an audience of 
66,789 witnessed the presentation 

Now to make it more convenient 
for speakers who make the presen 
tation, a smaller, lighter barrel is 
ay tilable 

The number ot she lves has been 
cut from 16 to 9. This has been 
done without sacrificing any props 
or audience interest. As a further 
convenience, the new barrel can be 
divided into two units. A perform 
ance can be made with each half 

Created originally by the Du Pont 
Petroleum Chemicals Division for 
Oil Progress Weck obse rvances 
arrangements for “Magic Barrel 
presentations are now handled by 
the OLIC, 











ASHLESS additive to 
help you curb oil burner 
ignition failures 


You can now use a single additive to 
do two important jobs. 

As a stabilizer and _ dispersant 
Du Pont Fuel Oil Additive No. 2 does 
a highly efficient job of preventing 
sludge formations that cause filter foul 
ing and nozzle plugging. 

In addition, it offers an important 
plus value by minimizing ignition fail 
ures. How? 

Being a nonmetallic ashless additive 
it does not leave a metallic ash deposit 
which can foul the operation of the 
electrical system. Thus it helps to 
eliminate many of the service ¢ alls that 
cost your distributors time and money 

and even loss of business through 
customer dissatisfaction. 

Added to freshly prepared stocks at 
the refinery, FOA-2 retards the for 
mation of insoluble residues during 
storage .. . keeps oil free lowing and 
clean burning helps clean out 
sludge deposits that clog burner filters 
screens and nozzles. 


ADVERTISEMENT—Prepared for the Petroleum Chemicals Division of E. | 





One of a Series of Interest to the Petroleum Industry * 


1955 


Many Du Pont contributions 


to safer, more efficient, 
TEL handling 


Because the handling of tetraethyl lead is such a critical job, developing 


ways to do it safely and efficiently is a constant challenge 


One of the main 


purposes of the Du Pont Petroleum Chemicals Division's operations group 


is to help refiners in this important work 











THIS HYDRAULIC WORKING MODEL exactly simulates with mercury the operation 


of a TEL eductor system 


By approaching the problem from dif 
ferent angles, Du Pont has been abl 
to make a number of valuable contri 
butions. One of these is... 


New gage adaptation 


Failure of the gage used in checking 
eductor efficiency during TEL blend 
ing is frequently costly to refiners in 
lost time and wasted manpower, as 
well as in the actual cost of repairs 
This gage failure has often occurred 
when excessive pressure at shutdown 
or startup strains the gage, rendering 
it inaccurate or inoperable 

lo correct this problem we are pro 
viding a new type of gage that resists 
pressure damage. Its indicator needle 
is controlled by a grooved shaft. When 





du Pont de Nemours & Company (inc) 


makes an ideal tool for training blending pliant personnel. 


the pressure limit pressure 
indicated on dial face 1 re iched the 
needle and shaft disengaw When 

iutomatically link 
without damade to 


iad 


pressure drop the 
together again 
accuracy 
numerals on the gage face 
make it easy for operators to re id pre 
sures accurately within relatively close 
tolerances over the full range both 
positive and negative 


Lara 


Model helps in teaching 


Another recent cde velopment of the 
operations group 1s a unique model of 
a blending plant which can be used a 
a working, visual training aid. Vacuum 
operated it simulates actual blending 


plant operations By presenting the 








TEL Services 


system as two simple mechanical func 
tions — unloading and blending — it 
makes an ideal tool for giving new 
employees a graphic understanding of 
TEL handling operations. It can be 
used to demonstrate safety procedures 
and establish standard handling meth 
ods. And large groups can receive 
identical instructions at a single sitting 


Siphon problem ended 


Until about a year ago, siphon breaks 
caused by leaks in the vacuum system 
often posed a serious TEL unloading 
problem for refiners. Then a Du Pont 
engineer in the operations group came 
up with the solution... and a special 
pipe that acts as a siphon starter was 
made available to refiners. 

The Du Pont-designed siphon start 
er is entirely confined within the weigh 
tank. And the starter itself is sur 
rounded by a perforated outer shield 
which eliminates any danger of explo 
sion from a static charge, 
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THIS DIAGRAM EXPLAINS the basic princi 
ples in the Du Pont siphon starter system. A” 
represents the standard standpipe. ‘'B" indi 
cates the perforated standpipe and shield. 
“C”" is the siphon starter valve. 


Metal-Flex hose 


Still another Du Pont contribution to 
TEL unloading efficiency was the de 
velopment of the Metal-Flex TEL un 
loading line. Because it is flexible, it 
does away with packing glands which 
sometimes result in leaks on other types 
of lines. The Metal-Flex hose requires 
only one man to hook up and operate. 
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Du Pont Metal Deactivator 
Now Approved for Use 
in Military Jet Fuels 


A military specification, MIL-F-5624C 
has been issued approving the use of 
metal deactivators in military aviation 
jet fuels. Du Pont Metal Deactivator 
“DMD,” complies with this specifica 
tion, 

In this new use, DMD 
against the harmful effects of active 
copper and other metallic compounds 
which have a detrimental effect on jet 
fuel stability. Its use is especially im 
portant for stockpiling and overseas 
operations where the storage periods 
and distribution lines are extra 

Another important advantage of us 
ing DMD is the greater blending flexi 
bility it provides. In this way, it in 
creases substantially the availability of 
blending stocks that can be used for 
military jet fuels. 

The government specification pet 
mits the use of a maximum of 2 pounds 
of active ingredient of metal deactiva 
tor per 1,000 barrels of jet fuel. Meth 
ods of addition and other information 
on the use of DMD are included in the 
recently published Du Pont Metal De 
activator book. If you do not have a 
copy, ask any of our representatives or 
regional offices to send you one. 


protects 


ao 
Ong. 


Your special problems 


Although we are not in the equipment 
design business, our operations group 
is always ready to help you with your 
individual TEL handling problems, 
whatever they are. And the above im 
provements are a result of this service, 
which also includes engineering help 
with blending plant design and con 
struction—all the way from site selec 
tion to personnel training. 


To help US... 


continue to develop improvements in 
TEL handling, please tell us your 
problems. Just address your request for 
service to any of our representatives 
or regional offices listed below. 
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WEST COAST 
LAB MANAGER 


JAY BRENT MALIN 


A background as internal combustion 
engine spec ialist, work in rocket motor 
development and engine research and 
development for The Texas Company 
qualifies J. Brent Malin for his current 
assignment. He is manager of the Pe 
troleum Chemicals Division’s Regional 
Laboratory at El Monte, California 
Previous to this, he was a technical 
representative in the West Coast area 

Mr. Malin joined the Du Pont Com 
pany in 1951 as an automotive tech 
nologist. In that capacity he devoted 
much time to assisting oil companies 
in solving product use problems. With 
automobile manufacturers, he worked 
on engine developments related to fuel 
and lubricants. 

Malin came to Du Pont from North 
American Aviation. Prior to that time 
he had been with The Texas Company 
for ten years. 

He was graduated from the Uni 
versity of Utah with a B.S, degree in 
mechanical engineering. He is a mem 
ber of SAE and a Registered Profes 
sional Engineer, State of California, 
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What's Happening... 





Oliver F. Senn has been made chairman 
of the Chemistry department at Stanford 
Research Institute. He was promoted from 
assistant chairman, following a European 
tour as part of the institute’s international 
liaison program. Visiting eight countries, 
he observed research in waste utilization 
and air pollution 

Before joining the institute in 1952, Dr 
Senn was vice president and director of 
research on fine organic chemicals and 
dyestuff intermediates at Maumee Chemi- 
cal Company in Toledo, Ohio. For five 
years, he was an associate professor at the 
University of Toledo, instructing in chemi- 
cal engineering and physics. 


R. A. Dresselly has been promoted to 
technical specialist in the Technical Service 
division at Humble Oil & Refining Com- 
pany’s Baytown, Texas, refinery. He holds 
both B.S. and M.S. degrees in chemical 
engineering from Massachusetts Institute 
of Technology. In his new position, Dres- 
selly will be concerned with optimizing 
operations at the butadiene plant Humble 
recently acquired from the government 


Ashby J. Badger, executive vice presi- 
dent of Utah Oil Refining Company, has 
been elevated to president, succeeding E. S. 
Holt, who retired after 42 years with the 
Standard Oil Company (Indiana) affiliate. 


Russell G. Dressler, who completed 
development of the incendiary bomb 
used by the U. S. in World War II and 
developed the basic formula for Dacron, 
has joined Southwest Research Institute 
as manager of chemical engineering re- 
search. He formerly was a chemical con- 
sultant in Wilmington, Del., where he 
served major chemical and explosives com- 
panies. 

Dr. Dressler set up the first large-scale 
facility for obtaining gasoline from coal 
as chief of the $6-million U. S. Bureau 
of Mines demonstration plant at Louisi- 
ana, Mo. He designed the plant layout 
and directed its construction. 

He supervised chemical production 
plants and took part in designing and 
building 15 of the plants while with the 
Chemical Corps during the war. He made 
final developments on the napalm-gel 
bomb and directed its mass production 
for the government. Before Dr. Dressler 
was placed in charge of the government's 
incendiary-bomb program, rejections were 
running as high as 25 percent. 

The author of 20 published articles in 
the petrochemical and chemical process 
fields, Dr. Dressler holds seven patents, 
including the separation of para-xylene, 
used to produce the original material from 
which Dacron is made 


John E. Hull, retired Army general and 
former commander of U. S. and U. N 
forces in the Far East, has been elected 
president of the Manufacturing Chemists 
Association. To be headquartered in Wash- 
ington, D. C., he succeeds William C. 
Foster who resigned. See Page 388. 
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Stanvac Names Five 


An organizational change 
ing the creation of five 
management posts have been made 
in the New York headquarters of 
Standard-Vacuum Oil Company 
Under the new set-up, countries 
where Stanvac does business are 
grouped into five major areas, each 
with a regional coordinator at New 
York in charge of integrated opera- 
tions in his area. Those assigned to 
the new posts: 

Rufus T. Burton, former general 
manager at Bombay and now coor- 
dinator for the South Asia and East 
Africa regions, including India, 
Pakistan, Ceylon, Burma, the East 
African countries, and Madagascar 

James D. Jacobs, previously man- 
aging director of Stanvac’s Austra- 
lian subsidiaries, named coordinator 
for Australia, New Zealand and the 
Pacific Islands, and temporarily as- 
signed as coordinator for the South 
African region including the Union 
of South Africa, the Rhodesias and 
Portuguese East Africa 

Gerald L. McCoy, until recently 
general representative in Indonesia, 
appointed coordinator for Southeast 
Asia, including Indonesia, Malaya, 
Thailand and Indo-China 

Joseph A. Parrish, formerly a 
general manager in the Philippines, 
given responsibility for the Far East 
region, including the Philippines, 
Japan, Korea, Formosa and Hong 


Kong 


involv- 


new top- 











Collacott Kovac 


Robert H. Collacott, who since 1952 
has been assistant to the chairman of The 
Standard Oil Company (Ohio), is now 
director of the company's public relations 
Appointed as associate director is Frank J. 
Kovac, for the past two years assistant to 
a Sohio vice president 

Collacott, with the company since 1920 
served during World War II as chief of 
the Price section in the OPA’s Petroleum 
Products division. Kovac joined Sohio in 
1947 as a staff assistant 


Joseph T. Wilson, | = has been elected 


assistant secretary and assistant treasurer of 
Sun Oil Company 


REFINER 


Robert W. Griffith has been named 
manager of Sunray Mid-Continent Oil 
Company's Gas-Gasoline division, Until re 
cently assistant manager of Sunray’'s Refin 
ing department, he will be in charge of 
field-plant gas-product manufacturing 
With the company 1948, Griffith 
has served successively as assistant superin 


since 


tendent of gas-gasoline operations, manager 
of the Gas-Gasoline department and assist 
ant manager of pipe 
lines 

Loren Buck, who joined the company 
this summer, has been appointed chief en 
gineer for the division. He 
with Stanolind Oil & 
chief project engineer 


manufacturing and 


formerly was 


Gas Company as 


Henry H. Hewetson, former chairman 
of Imperial Oil, Ltd., has been elected a 
vice president of Standard Oil Company 
(New Jersey With the Standard 
organization 31 years, Hewetson has been 
a director of the 


1950 


Jersey 


parent company since 


Carl A. Gerstacker, treasurer of The 
Dow Chemical Company, has been elected 
vice president, and Robert B, Bennett, as 
sistant secretary was also made an assistant 
treasurer and appointed to the company's 
finance 
[wo new assistant 
liam A, 
counsel at 
Evans, an 
the Texas division at Freeport 
Gerstacker, who started with 
1938, was first elected treasurer in 1949 
Bennett has been with the company since 
1942 and has been an assistant secretary 
1951, Both and Evans 
joined Dow in 1937. Groening was named 
assistant general 1951, and 
became an general 


committee 

secretaries are Wil- 
Groening, Jr., assistant general 
Midland, Mich., and Luther 


assistant general manager of 


Dow in 


since Groening 
counse] in 
Evans assistant 


ager at Freeport last year 


man 


Ernest E. Lyder has been elected presi 

dent of U. S. Oil and Refining Company, 
successor to Pacific Oil and Refining Com 
pany. Dr. Lyder is former manager of the 
Standard Oil Company of California re 

finery at E) Segundo, Calif 


Swanton D. Dalton, manager of the 
Refinery Engineering of Secony 
Mobil Oil Company, Inc., is one of three 
receiving appointments to key positions in 
the company’s Manufacturing department 
He was named to a newly-created post of 
general manufactur 
ing in charge of technical coordination 

Taking his place as 
Refinery Engineering 
L. Sinclair, formerly 
the Socony Mobil refinery at 
N. J. He, in turn will be succeeded by 
in Erlis Cranston, promoted from assistant 
general manager at Paulsboro 

Dalton’s career in the 
1933 joined General 
Petroleum Corporation Mobil's 
West Coast affiliate, at its refinery in Tor 
rance, Calif, He moved to the 


diy ision 


assistant manager of 
manager of the 
Edward 
manager ol 
Paulsboro, 


division is 


general 


refining industry 
dates from when he 


Sor ony 


parent 





company in 1940, and served in various 
supervisory engineering positions before be- 
coming head of the Refinery Engineering 


oh A mb aliils at half pay : division and a member of the manufactur- 


this pump works 


| What's Happening. . -« 
| 


ing committee in 1950 

Sinclair, with the company since 1938 
served in various positions with the Re- 
finery Engineering division and at the 
Paulsboro refinery, becoming assistant gen- 
eral manager in 1949 and general manager 
the following year 

Cranston joined Socony Mobil in 1931 
at its Augusta, Kansas, refinery, and held 
various operating jobs before his transfer 
to the Manufacturing department in 1950 
The following year he was named to the 
staff of the Paulsboro refinery. becoming 
assistant general manager in 1953. 


Joseph L. Seger, executive vice presi- 
dent of The Carter Oil Company, has been 
elected to the board of directors of Esso 
Research and Engineering Company. Stan- 
ley C. Hope, president of Esso Standard 
Oil Company, and Cecil L, Burrill, chief 
economist for Standard Oil Company 
(New Jersey), have been moved to the 
executive committee of the Esso Research 


board 
Allen E. Smith, a staff engineer who 


has been doing engineering research on 
automotive fuels and lubricants for Socony 
Mobil Oil Company, Inc., is now chief 
engineer of the company’s Aviation de- 
partment 


With the company since 1936, Smith 
| served as technical advisor to the Aviation 
EVEN ON AROUND-THE-CLOCK : | Sales department during and shortly after 


: P World War II, and later was assigned to 
Joss—like fuel oil transfer— the Automotive division of the Lubricating 


Kinney Model HQ Heliquad Rotary department. 

Pumpe ow factory-fresh efficiency | Kavanaugh W. Dodson, SJr., has 
after years of service. Time and again, these pumps take on work been appointed director of public relations 
too rigorous for ordinary pumps, yet their maintenance costs are | for Lion Oil Company. He succeeds John 


; : | H. Gray, who is preparing to enter the 
lower than other pumps on easier work. Why? Because Kinney | priesthood. 


Heliquads are not ordinary gear pumps, but unique positive dis- 
| : : , i - Fredrick C. King, assistant engineering 
placement pumping units with precision wear-free clearances in | manager of the General Petroleum Cor- 
the pumping chamber, | poration refinery in Torrance, Calif., has 
been made assistant to the plant manager 


Heliquad Pumps are available in iron, steel, or bronze King joined General Petroleum in 194! 
as an inspector for the Engineering depart- 


constructions, with displacements from 20 to 2700 GPM — for ment at the company’s refinery in Vernon, 
pressures to 300 psig, and temperatures to 650° F. ~ depend- Calif. In ey he was “eee mee. 
. . a i nance control engineer a orrance, ane 
ing upon size of pump and type of liquid. Send coupon for in 1949 was moved up to assistant manager 
details, Kinney Manufacturing Division, Boston 30, Massachusetts. of the department 

District offices in Boston, New York, Philadel- A. L. Deaton has been appointed assist- 


phia, Cleveland, Chicago, and Los Angeles. ant general counsel of The Carter Oil 
Company. He succeeds Walter Davison 
who retired. 


Ju Chin Chu has been promoted from 
Ki we ee EY MFG. DIVISION associate professor to professor of chemical 

engineering at Polytechnic Institute of 
THE WEW YORK AIR BRAKE COMPANY N Brooklyn. As a distillation and process 
3596 WASHINGTON STREET + BOSTON 30+ MASS 


Please send Bulletin 51 describing the complete line of Kinney Liquid Pumps. 





design expert, he is an active consultant 
in the petroleum refining and petrochemi 
cal industry 
Name William M, Yates, assistant director of 
The Dow Chemical Company's Patent de- 
Street partment, has been named to succeed Ed- 
: ward C. Burdick, who is retiring after 18 
Cily soanspnestuususcscce years as head of the department 


Sse Gi dan 


Company 


Burdick, who has been engaged in patent 
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Holds together better than ever... 


BALDWIN-HILL 
INSULATING CEMENT 


The NEW Baldwin-Hill 
Spun Mineral Wool pro- 
vides longer, finer fibers 
that interlock more close- 
ly and give B-H No. 1 
Insulating Cement excel- 
lent cohesive qualities. It 
is an easy-to-apply, all- 
purpose insulation that is 
effective up to 1800” F. 
and reclaimable where 


temperatures have not 


exceeded 1200° F. 


waste dt BALDWIN- -HILL 


709 Breunig Ave. Trenton 2, N. J. 
Kalamazoo, Mich, Huntington, Ind. Temple, Texas 
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A KERRIGAN 


Grating for Every Need 


A CATALOG 


for every Grating 


Write for your 


Copy NOW! 


STEEL 

for the 1001 applications where 
safety and strength come first. 
Kerrigan Steel Grating is BONDER- 
IZED for corrosion resistance and 
extra years of life. 


STAINLESS and MONEL 


non-magnetic steel for the chemical, 
oil and packing industries . . . for 
ANY installation where high re- 
sistance to heat, acids, chemicals, 
and corrosion is needed. 


TRULY... 


In both size and type, there is a Kerrigan Weldforged grating for 
every need. Let our new catalogs prove it to you. Send for the 
one you think best answers your need (or ask for ALL FOUR if you 
wish). We will also be glad to send you a desk-size grating sample. 
Write Kerrigan Iron Works, Inc., General Sales Office, 274 Madison 
Ave., New York City. 





RIVETED STEEL 
KERRIGAN where it is desired to match existing 
Werdtorged 


grating 











ALUMINUM 
spark-proof for those whose need is 
strength AND lightness. Extra sofe 
and strong. Allowable fiber stress 
15,000 psi. Modulus of elasticity 
10,000,000 psi. 


For more data on advertised products, use Readers’ Service Cards, last page 


What's Happening. « « 


| work for Dow since he joined the com- 


pany in 1928, will continue with the com- 


| pany as a consultant. Yates has been 
| associated with the Patent department 
| through most of his 20 years with the 


company. He had been assistant director 
since February. 


T. E. Macy, with The M. W. Kellogg 


| Company in New York, has been elected 


president of the Tubular Exchange Manu- 
facturers Association, and E, E. Dillman, 
of Engineers and Fabricators, Inc., in 
Houston, was named vice president. The 
new secretary-treasurer is George P. Byrne, 


| Jr., of New York. 


The organization also elected a new 


| executive committee. Members of the 


group, in addition to Macy and Dillman, 
are T. H. Miley of New York, with Foster 
Wheeler Corporation, and G. B. Faust, of 
Southwestern Engineering Company in 
Los Angeles. 

The association, formed over 15 years 
ago, is composed of the manufacturers of 
tubular heat exchangers used in the petro- 
leum, chemical and other processing indus- 
tries. The group has published a standard 
on tubular heat exchangers 


Merlan M. Lambert is one of three 
new additions to the technical staff at Esso 
Laboratories in Baton Rouge, La. The 
others are Michael F. McDonald and 
Charles M. White. 

Dr. Lambert received a bachelor’s de- 
gree from West Virginia Wesleyan, to- 
gether with bachelor’s, master’s and doc- 
tor’s degrees in chemical engineering from 
West Virginia University, McDonald holds 
a B.S. in chemical engineering from the 
University of Missouri, and Dr, White 
completed his bachelor’s and doctor's de- 
gree at Georgia Institute of Technology 


Thomas P. Simpson, vice president 





and director of manufacturing for General 
Petroleum Corporation, has just completed 
50 years service with the company and its 


| parent organization, Socony Mobil Oil 


Company, Inc. He was one of the devel- 


| opers of the thermofor catalytc-cracking 


process 


Kenneth E. McCulloh, a physica! 


| chemist, has joined the staff of the Na 


tional Bureau of Standards, to study com- 
bustion mechanisms and kinetics. As a 
member of the Engine Fuels section of the 
Heat and Power division, Dr. McCulloh 
will investigate the fundamental chemical 
reactions which take place in fuel com- 
bustion 

Before joining the bureau, he taught 
physical and analytical chemistry at the 
University of Iowa. He has been co-author 


| of several articles published in his field 


Francis E. Blacet, chairman of the De- 
partment of Chemistry at the University 


| of California at Los Angeles, has been 


named to head a new Technical Advisory 
committee set up by the Air Pollution 
Foundation 

The petroleum industry is represented 
on the seven-man committee by Dr. Wil- 
liam A. Claussen of San Francisco, execu- 
tive secretary of API’s Smoke and Fumes 
committee, and Dr. Lawrence M. Richards 
of Los Angeles, assistant manager of re 
search and development for Richfield Oil 
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Biaw-Knox fire protection systems carry 
approvais of all insurance underwriters. 


¢ Deluge Systems « Wet Pipe Systems e Dry Pipe 
Systems ¢ Water Spray and Fog Systems ¢ Rate- 
of-Rise Sprinkler Systems e 

Dioxide Extinguisher Systems 


Foam and Carbon 


“* Little Joey 
Sprinkler” 
alwa ye on 

the job 
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engineered by Blaw-Knox... 
a 24-hour 
fire guard 


Biaw-Knox Automatic Fog Systems, engineered 
to your special hazards, are fire guards that work for you 
24 hours a day, every day in the year. 

If fire should strike, your Blaw-Knox fire protection 
system will smother flames and dissipate heat quickly, 
thus checking possible loss of equipment and lives. It will 
also save you from such “‘hidden”’ dangers as loss of profits 
during downtime and loss of customers, possibly forever 

Blaw-Knox engineers have wide experience in water fog 
protection of chemical installations. We will gladly submit 
a layout and cost estimate of your requirements at no 
obligation. Why not call us today? 

Send for a copy of our booklet, ‘Fire Can Destroy Your 
Business.”’ You'll find it full of interesting facts. 


BLAW-KNOX COMPANY 


Automatic Sprinkler Department / Pittsburgh 33, Pa 
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What's Happening. .« - 


Company and former director of air pollu- 
tion research at Stanford Research In- 
stitute 

Other members of Dr. Blacet’s commit 
tee are Dr. Arie J. Haagen-Smit, professor 
of bio-organic chemistry at California In- 
stitute of Technology; Charles M, Heinen 
of Detroit, vice chairman of the Automo 
bile Manufacturers Association's Vehicle 
Combustion Products subcommittee; Dr. 
Peter Kyropoulos, associate professor of 
mechanical engineering at California In- 
stitute of Technology, and Dr. John T. 
Middleton, professor of plant pathology at 
the University of California at Riverside 


RecoRdine 
tRansmirter 


a Brey ost. 
aditional ¢ 
‘plete details: 


geconoind 
gecerver 


Harold L. Curtis has been elected to a 
newly-created position of vice president in 
charge of public relations for Shell Oil 
Company. He has been directing the com- 
pany's public relations as assistant to the 
president since 1947 


David H. Kirkeby has been appointed 
assistant High-Power Re- 
search Armour Research 
Institute of Tech 
nology. He will be responsible for helping 


manager of the 
departme nt at 
Foundation of Illinois 
develop projects in new areas of research 

Kirkeby formerly was with Liquid Car 
boni« which he served ten 
years as a member of its engineering staff 
During World War II, he was a procure 
ment officer for the Treasury Department 


Corporation, 


SEND FOR BULLETIN No. 111 


4 
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D. C. Wilson has been appointed super- 
visor of The Ohio Oil Company’s General 
Office Personnel department. Formerly 
personnel officer in the Supply and Trans- 
portation department, he succeeds F. G. 
Brucklacher who has retired after 39 years 
with the company 


J. A. Kelley, vice president of Cities 
Service Oil Company Pa.), has been 
made manager of marketing research and 
development. Succeeding him as manager 
of operations and manufacturing is W. G. 
Swartz, formerly superintendent of opera- 
tions for the Kansas City region of Cities 
Service Oil Company (Del Swartz has 
been transferred to the New 
York office 


company’s 


K. D. Bowen has left Celanese Corpora- 
tion of America to become general man 
ager of the recently-organized Texas Buta- 
diene & Chemical Corporation. The new 
company plans to build an alkylate-avgas 
and butadiene plant at Houston. Bowen 
also will serve the company as vice presi 
dent 

With The Dow Chemical Company 17 
years before joining Celanese as manager 
of its chemical plant at Bishop, Texas, 
Bowen was director of manufacturing co- 
ordination for Celanese when he resigned 
to accept his new position. He also served 
Celanese as manager of plant operations, 
and while with Dow he was manager of 
the company’s Freeport, Texas, styrene 
plant 


E. J. Fox, former superintendent of the 
Carbide and Carbon Chemicals Company 
plant in Texas City, Texas, has been ap 
pointed assistant works manager for the 
company 

With Carbide and Carbon since 1930 
he served successively as production engi- 
neer, department head, chemical area su- 
pervisor, assistant plant superintendent and 
superintendent of company plants in Texas 
City and Louisville, Ky 


Paul E. Gishler, head of the Chemical 
Engineering section of the National Re- 
search Council in Ottawa since 1943, has 
been appointed manager ol research and 
development for Canadian Chemical Com- 
pany, Ltd. He had been with the 
group since 1936 


research 


As a principal research officer for the 
council, he worked on several projects 
aimed at developing Canadian natural re 
sources. He was responsible for developing 
a method of extracting oil from Alberta's 
tar sands and cracking it into fluid oil in 
one operation. His method since has been 
extended to the treatment of other Ca 
nadian heavy crudes. He also spent a num 
ber of years on the atomi “energy project 


Frederick W. Dittus, since 1944 chief 
engineer of California Texas Oil Company, 
Ltd., has been appointed an assistant vice 
president. Another change in the company’s 
personnel is Robert R. Tillotson’s promo 
tion to managing director of Caltex Oil 
Refining (India), Ltd 

Dittus is in charge of design and con 
struction of refineries and other major fa 
cilities for the Caltex group. Tillotson, a 
veteran of 35 years with Caltex and Stand- 
ard Oil Company of California, will op 
erate the refinery Caltex is 
Visakhapatnam, India 

Tillotson joined S( ICAL in 


came an analytical chemist 


building at 


1920. be- 
and then heid 
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Coal It 
+ SUgar, salt, lumber 


MAINTENANC 


When you specify a B-L furnace enclosure you 
can be sure of long life and lowest possible 
maintenance. Intelligent engineering and top- 
quality materials provide the stand-up stamina 
that makes enclosures “tougher than blazes.” 
Each unit is individually designed for the job. 
Write today for complete information. 


BIGELOW-LIPTAR (oyotcion 


ANG BIGELOW LIPTAK EXPORT CORPORATION 
2550 WEST GRAND BOULEVARD, DETROIT 6. MICHIGAN 


UNIT-SUSPENDED WALLS AND ARCHES 
Tu Canada: BiGELOW-LIPTAK OF CANADA, LTD, Jorente, Ontario 


ATLANTA + BOSTON + BUFFALO + CHICAGO + CINCINNATI + CLEVELAND + DENVER » HOUSTON « KANSAS CITY. MO + LOS ANGELES « MINNEAPOLIS » NEW TORK 
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WHERE IT 
COUNTS! 


IRVING 
“GRIDSTEEL” 


CONTOUR 
RETAINER MESH 


Used with 
Castable Ganister Linings 
in Refractionating Units 
in Petroleum 
& Chemical Industries 


RiGat for 


* Thermal Cracking Units 

* Cyclones 

* Fluid Catalytic Regenerators 
* Fluid Catalytic Reactors 

%* Hydroformers & Reactors 

% Flue-Gas Stacks & Ducts 

* Catalyst-Carrying Pipe Lines 


REDUCE 


EXPENSIVE 
SHUTDOWNS 


by using 
Irving ‘““GRIDSTEEL”, 


the quality contour retainer mesh. 


IRVING SUBWAY 
GRATING CO., INC. 


ESTABLISHED 1902 


OFFICES and PLANTS of 
5090 27th St., Long Island City 1, W. Y. 
1890 10th St., Oakland 20, California 
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positions of increasing responsibility at 
various refineries and research laboratories 
Before starting with Caltex in 195+, he 
spent several months in India getting first- 
hand knowledge of the area to which he is 
now assigned 

Dittus, who started 
1916, has supervised 
parts of the world. In Europe, from 1935 
to 1937, he was in charge of procuring ma- 
terials for the construction of the Bahrain 
refinery 


with SOCAL 


construction in all 


in 


Otmar E. Teichmann, associate man- 
ager of the Heat-Power Research depart- 
ment at Illinois Institute of Technology's 
Armour Research Institute, has been ele- 
vated to manager of the department. He 
succeeds Wilson P, Green, who resigned 

Teichmann joined the foundation as a 
research engineer in 1942 and three years 
later, became supervisor of fluid mechanics 
in the Heat-Power Research department 
He was made associate manager in 1953 
Teichmann previously had served a Vienna 
power company as research engineer and 
worked as design engineer for Burke and 
James, Inc., in Chicago. 


Lonnie W. Vernon has been promoted 
to senior research chemist in the Research 
and Development division at Humble Oil 
& Refining Company's Baytown, Texas, 
refinery. Also advanced to senior research 
chemist in that division is E, L. Gunn. 

Gunn's research is in emission spectros- 
copy, X-ray diffraction and X-ray fluores- 
cence, concerned primarily with the eluci- 
dation of the composition and structure of 
catalytic materials. Dr. Vernon will assume 
principal responsibility for Humble’s cata- 
lytic property research. 

Dr. Vernon holds bachelor’s and mas- 
ter’s degrees in chemistry and a doctor's 
degree in physical chemistry from Rice In- 
stitute. Gunn is a chemistry graduate from 
the University of Texas, where he also re- 
ceived a master’s degree in psychology 


Russell L. Maycock, formerly assistant 
manager of the Physical Chemistry de- 
partment at Shell Development Company’s 
research center in Emeryville, Calif., has 
replaced John Anderson as director of 
Shell Chemical Corporation's Houston re- 
search laboratory. Anderson was named 
director of the research facilities at Shell's 
synthetic-rubber plant in Torrance, Calif 

Dr. Maycock, who has been assistant 
manager of the Physical Chemistry depart- 
ment since 1952, joined Shell Develop- 
ment a laboratory assistant at Emery- 
ville and since has served in increasingly 
responsible positions, all in the research 
field at Emeryville, A University of Cali- 
fornia graduate, he completed his doctor 
ate at the University of Illinois 


As 


Robert E. Mays, for two years assistant 
manager of the Comptroller's department 
of Creole Petroleum Corporation, has been 
named manager of a new Budget depart- 
ment, At the same time, the company’s 
Economics department was reorganized 

H. Donald Schersten, who was proce- 
dures, statistics and auditing coordinator, 
is taking Mays’ place in the Comptroller's 
department. He, in turn, will be succeeded 
by Jack F. Holmes. 

The new Budget department will advise 
in the coordination and evaluation of the 
company's budget, permitting the Eco 
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Insulated 
Thermocouple Wire 
Extension Lead Wire 


PLATINUM COUPLES 
CHROMEL ALUMEL 
IRON CONSTANTAN 
COPPER CONSTANTAN 
IRON CUPRONEL 


No matter what your wire or insulation 
requirements may be, you can depend 
on Gordon ‘‘Serv-Rite’’ insulated wire 
for pyrometers—recognized as a stand- 
ard of highest quality for nearly half a 
century. All ‘‘Serv-Rite’’ wire is now man- 
ufactured in the new, completely modern 
Gordon plant, employing up-to-date 
equipment and machinery, supervised 
and operated by skilled technicians— 
your guarantee of continued precision 
quality. In addition to maintaining large 
stocks of all common types of wire, 
Gordon will manufacture special insula- 
tion, in long or short runs, to suit your 
individual needs and meet your most 
rigid specifications. 


All Types of Insulation 


Felted Asbestos 


Asbestos Braid 
Weatherproof Braid 


Glass Braid Polyvinyy PI 
Ostic 


Nylon Braid 


id 
Stainless Steel Armored Brai 


Silicone Treated 


Cotton Braid Lead Jacket 


Ask for Bulletin No. 1200 for Application 
Data and Complete Specifications on 
Thermocouple and Extension Wire 
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CLAUD S. GORDON CoO. 


Manufacturers & Distributors 
Thermocouple Supplies + Industric! Furnaces & Ovens 
Pyrometers & Controls « Metallurgical Testing Machines 

615 West 30th Street, Chicage 16, Illinois 
2019 Hamilten Avenue, Cleveland 14, Ohio 
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Pick any four, 


plug in, and record 


Here is a receiver recorder, custom-built by you to meet your needs, 
no matter how changeable, how complex. On a single chart you can 
record any four measured variables—-and interchangeable receivers 
permit new combinations almost at will. [Pree a 


Individual plug-in pneumatic or electronic receivers—and corre- Pressure 
sponding integrators —are interchangeable in the four identical ratio — 
frame slots. You can select any combination; even including two 


receivers and their two integrators. t ke densit 


a 


; y 
Think what this can mean to you! Parts inventories are minimized; —PRecific 9ravity 
re-use of components keeps instrumentation costs economically low Spee 

when cycle changes are frequent—and you can even tie in with 

your existing transmitters. 


Ask for Product Specification 1:12-5. 





ONLY BAILEY OFFERS ALL THESE 
ADVANTAGES IN A SINGLE RECORDER 


Pre-calibrated plug-in receiver units 


Up to four pneumatic or electronic receivers 
—or two receivers and two integrators 


Any four variables on one chart—easily 
read and interpreted 


A full year's ink supply at one loading 
Faster ordering—from stock 
Minimum inventory of parts 


Minimum instrument investment for process 
cycle expansion or alteration 
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What's Happening... 


nomics department to intensify studies and 
analyses of petroleum economics. The de- 
partment will be called the Department of 
Petroleum Economics. 

Mays, who previously had been with 
Standard Oil Company of California, 
joined Creole in 1949 as an accountant, 
and in 1951 was appointed coordinator for 
the Comptroller's department. He was pro- 
moted to assistant comptroller and assist- 
ant manager of the department in June, 
1953 


William C. Foster, former Deputy Sec- 
retary of Defense and president of the 
Manufacturing Chemists’ Association, has 
become an executive 
vice president of Olin 
Mathieson Chemical 
Corporation. He head- 
quarters in the com- 
pany’s New York of- 
fices 
Foster had com- 
pleted nearly 11 years 
of government service 
when he resigned his 
Defense post in Janu- 
ary 1953, to become 
MCA’s first full-time 
president. Previously, 
he served as head of 
the Marshall Plan 
with Cabinet rank and title of Adminis- 
trator for Economi Cooperation ; Under 
| Secretary of Commerce; deputy U. 8. Spe- 
| cial representative in Europe for ECA, 
Supersonic testing adds extra value with rank of Ambassador, and deputy ad 
ministrator of ECA 


During World War II, he held various 





to refinery condensers by Downingtown positions, concluding as’ director of the 


Army Service Forces’ Purchases division 


Supersonic testing...centrifugal casting...stress-relieved welding of | John F. Horner, a chemical engineer 
Ampco 8...are some of the advanced techniques specified by Downing- a a Cee mm Sante 
; , , " : ye RP See ity, Texas, has been promoted to head of 
town engineers in designing these two 42” x 16’ inside floating head | the Process Design Section of the Research 
propane condensers. Essential cost savings resulted, and the condensers | and Development department. Also receiv- 
are highly corrosion-resistant. ing a promotion in the Process Design 
P . eos pr neee ; : | section was E, J. Stanton, a chemical engi- 
Units meet ASME Code and TEMA Class R requirements in every | neer with the company since 1941 

respect, Ampco 8 was used extensively because of its higher allowable For the past year, Dr. Horner has been 
design stresses at elevated temperatures. Design pressure is 275 psi on serving as a group leader handling proc- 


i i : "Sig k for Amoco’s new York- 
he shell side « oC > > . ess design wor 
the shell side and 100 psi on the tube side. town, Va.. refinery, He joined the com- 


Fach unit has 1320 Cupro-Nickel tubes 4” O.D. x 16’ 0” long. Tube pany's technical staff in 1949. 
sheets are of Ampco 8. The channel—a centrifugal casting of Ampco 
8—was supersonically tested to assure soundness. Channel cover is of Crane ” yes former yn 
: . ; yrolessor of chemical engineering at 110 
Ampco 8 lined steel. Shell and shell cover are of %” carbon steel. ome University, has joined the Physical 
Inside floating head is a centrifugally cast Ampco 8 flange welded to a Sciences division of Stanford Research In- 
40” 1.D, x 4" Ampco 8 head. All Ampco 8 weldments were heat-treated stitute. As a senior scientist, he will take 
after welding to increase resistance to corrosion by relieving internal charge of research in fine-particles tech 
stresses set up during welding nology and chemical engineering 
: Lapple is a specialist in dust and fume 
Write for further information on Downingtown experience in design- collection, in abatement of atmospheric 
ing and fabricating heat exchangers and other pressure vessels for the pollution, particle sizing and the handling 


J . : “ 3 at . of fluids. One time with E. I. Du Pont de 
refinery. Heat treating and X-ray testing as required by specifications. Nemours and Company’s Engineering Re 


search laboratory in Wilmington, Del., he 
has served the past five years as a con- 
sultant to industry as well as a teacher 


Downingtown Iron Works, Inc. ®. Jack C. H. Stearns, with the Dow 


~ dnt » , export companies for the past year and a 
wningtown, Pennsylvania Hoa Aniey | member of the export board of directors, 


New York Office: 52 Vanderbilt Avenue, New York 17, N, Y. | has been elected to a newly-created post 
as executive vice president of Dow Chemi- 


HEAT EXCHANGERS + TOWERS © PRESSURE VESSELS + STORAGE TANKS + STEEL AND ALLOY PLATE FABRICATION oe rag en Pong , and Dow Chemical 
nter-American, Lt 
Division of: Pressed Steel Tank Company, Milwaukee | 4, Wisconsin * Manufacturer of Hackney Products Stearns started with Dow in 1937. He 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS | #5 “ppointed to an executive position 
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: a 
with the Dow export companies in July ” . 


1954 and elected to the export board of 
directors in December 


the company they keep 
Sam R. Bethea has been promoted to 


research specialist in the Research and 
Development division at Humble Oil & 
Refining Company's Baytown, Texas, re- 
finery. He holds B.S. and M.S. degrees in 
chemical engineering from Rice Institute 
In his new position, he will specialize in 
the development of new catalytic processes 


Deaths: 


William H. Atcheson, Tulsa advertis 
ing manager for The Gulf Publishing Com- 
pany, was killed in 

Kansas City August 

14, when he was hit 

by the propeller of an 

airliner. He was 49 

years old. 

Atcheson had de- 
barked from a Minne 
apolis-bound plane a 
few minutes before his 
death. Apparently 
mistaking a departing 
plane for his sched- 
uled flight, he dashed 
across the field and 
into the path of the W. H. Atcheson 
taxiing airliner. 

A veteran of 34 years with the company, 
he started as an office boy in the Houston : 
office when he was 15 years old. He later - ef 
saw service in the Printing Sales and Ad- es 
vertising departments, transferring to Tulsa in > 
in 1947 as district advertising manager perma : : é 


O. D. Robinson, chairman of Republic | on 
Oil Refining Comper, died August 19 at | PenneE "i CLLELBPA 1] 
Corapolis, Pa. He was 69 years old 

oe 


William J. Hale, scientist with The 
Dow Chemical Company since 1917, died 
August 8 at Midland, Mich. He was 79 
years old 

Dr. Hale established the company’s 
Organic Research Laboratory in 1919, and 
served as its director until 1935 when he 
was named a research consultant. His out- 
standing development work included proc- 
esses to increase production of chloracetic 
acid and phenyl ethyl alcohol, and he 
helped develop the chlorobenzene process 
for producing phenol. He was author of on request 
nine books and held 45 patents 





Air Heater Bulletin No. 600-A 
iMustrating this and other 


applications is available 


Refinery Accounting department of Sun 
Oil Company, died August 20 while on 
vacation at Eagles Mere, Pa. He was 46 ples, we point with pardonable pride to Peabody Installations on 
years old 


Robert J. Crawford, manager of the | , ‘HROUGHOUT the world Peabody Direct Fired Air Heaters are 


used wherever dependability of performance is essential. As exam 


satented Esso Research and Engineering Company's Model IV Cat 
g & pany 


Bernard W. Anthony, secretary and Crackers, which are available under license to the industry. For this 
treasurer of Oronite Chemical Company, service the Peabody Air Heater is readily incorporated into the base 
died August 3 at Lafayette, Calif. He had | of the regenerator 

been under treatment for a heart ailment 
for several months. Oronite is a subsidiary 


‘ The Peabody design utilizes a positively air-cooled furnace with a 
of Standard Oil Company of California 


portion of the air to be heated by-passed around the refractory-lined 


Edgar M. Clark, former vice president | combustion chamber. This important feature makes for high combus- 
of Standard Oil Company (New Jersey) | tion efficiency in a compact piece of equipment 

and co-inventor of the first successful oil- 

cracking process, died July 31 at Phoenix 

Ariz. He was 88 years old. Clark aided in EAB ENGINEERIN RATI 

the invention of the Burton pressure still P ODY G CORPO ON 
a process which in 1913 ended the threat- 580 FIFTH AVENUE, NEW YORK 36, N.Y 

ened shortage of gasoline and revolution- OFFICES IN PRINCIPAL CITIES 

ized refinery processes 5-09 PEABODY LIMITED @ LONDON, $.W. 1, ENGLAND 
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Need GASKETS 


for HEAT EXCHANGERS? 


Call CHICAGO-WILCOX 
for PROMPT DELIVERY 


Here is a dependable source for 
gaskets for heat exchangers. These 
gaskets can be made in any size 
or shape as needed—cut from solid 
metal, sheet-packing; also double 
jacket type. 

Send specifications, hive prints or tem- 


pletes, for quotation anda prompt-deliv- 
ery schedule for normal stocking orders. 








CHICAGO-WILCOX MFG. CO. 


r Ag 


See Page 243 in Refinery Catalog 


Don’t Throw Them Away! 
YEL-O-WELD wo! "\"rnocess 


NO PRE-HEATING 
NECESSARY! 


3 


TIMES 
STRONGER 
than the ORIGINAL Cast Iron 


A special process that produces a GUAR. 
ANTEED weld, without pre-heating or heat 


distortion! 

All Work Is 
Unconditionally Guaranteed 
Coll or Write for an Estimote—Dept. G 


just 
CALL 


— 


CASTING REPAIR ™ 
SERVICE 


YEL-0-WELD 


© © Saree? erence 


OKLAHOMA CITY 
OKLAHOMA 


P.O. BOX 5147 Wis 2746 SW 29th 
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Heard at Meetings... 





A.1.E. E. in Houston 


The petroleum industry trend to- 
day is toward total purchased electric 
power when a reliable source is avail- 
able, it was reported at the Petroleum 
Technical Conference of the Ameri- 
can Institute of Electrical Engineers 
in Houston by W. E. Highfill, Esso 
Research and Engineering Company, 
Linden, N. J. 

With expansion of the industry in 
1950, electric power requirements 
have increased to the point where 
additional electrical power is required 
and refinery generated power is in- 
adequate for present day needs, lead- 
ing to purchase of outside power, he 
pointed out. 

“Today, where reliable electric 
power is available, the petroleum in- 
dustry trend is toward total pur- 
chased power with load center sub- 
stations being required to receive and 
distribute the power,” Mr. Highfill 
said, 

“Many petroleum refineries may be 
faced with increased power require- 
ments in the near future,” he said 
and as maximum demand increases, 
so does optimum distribution voltage 
and the required short circuit level. 
When these exceed the maximum 
ratings of 15 kv or 500 mva, available 
in standard metal-clad switchgear, 
station type cubicle switchgear offers 
the following advantages over the 
conventional open switchyard with 
oil circuit breakers: 

© Compact construction for indoor 

or outdoor installations. 

® Metal-enclosed for personnel 

safety and equipment protection 
® Reduced maintenance. 

® Increased accessibility for main- 

tenance. 


® Simplified inspection. 


A.S.M.E. in New Orleans 


American Society of Mechanical 
Engineers will hold its tenth annual 
Petroleum Engineering Conference 
September 25-28 at the Roosevelt 
Hotel in New The confer- 
ence will be sponsored by the society’s 


Orleans, 


Petroleum division, with the coopera- 
tion of the New Orleans section 


The 


Petroleum division is divided 


PETROLEUM 


into operating groups, each group spe- 
cializing in a certain phase of the 
industry. These are the 
Manufacturers, Materials, Production, 


Refining and Transportation Com- 


petroleum 


mittees, During the Conference there 
will be 32 technical papers and three 
panel discussions presented covering 
these 


the activities represented by 


groups. 

The 
clude the all day inspection trip which 
has been purposely arranged for Sep- 
tember 29 so as not to conflict with 
the technical 


conference dates do not in- 


sessions. Registration 
will start Sunday afternoon, Septem- 
ber 25, on the mezzanine floor at the 
Roosevelt Hotel. Sunday evening there 
will be a “Get Acquainted” reception 
in the Gold Room 
showing of color films of New Orleans 


Refreshments and 


and Louisiana. The New Orleans sec- 
tion will act as host 

Technical sessions will open Mon- 
day morning, September 26 at 9:00 
a.m. There will be four sessions, Re- 
fining, Production, Transportation 
and Materials. The 
Luncheon will be at noon with Walter 
J. Verlander, chairman of the New 
Orleans section, presiding. Waldemar 
S. Nelson, chairman of the Local Ar- 
rangements committee, will make the 
introductions, and David W. R. Mor- 
gan, president of ASME, will make 
the address. 


Welcoming 


Afternoon sessions will start at 2:00 
p.m. +: 00 
One of the afternoon sessions will be 
a panel discussion of “Mechanics of 
Bulk Oil Measurement.” At 4:00 
p.m. the Transportation, Manufactur- 


and continue until p.m 


ers and Production Operating com- 
mittee The New Orleans 


section will be host at a cocktail party 


will meet. 
at the Engineers Club from 5:00 to 
7:00 p.m. All 


ladies are invited 


registrants and their 


Tuesday, September 27, will be a 
full day of technical sessions starting 
at 9 a.m. Industry luncheons for the 
Pro- 


duction groups will be at 12:00 noon 


Refining, Transportation and 
Every person attending the confer- 
ence is invited to attend one of these 
luncheons. Tuesday afternoon sessions 
will start at 2:00 p.m. Another panel 
discussion will be held on “A.S.M.E 
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REFINING BOOKS OF THE PETROLEUM INDUSTRY 


Co Sarn ore-Learn More 


The knowledge gained through years of work and study by some of the most capable men in the 
oil industry is set down in the books listed below. Because it is impossible to carry in one’s head 
all the details of his industry, a well-rounded library of reliable data is a definite asset. Not 
only does it save time, but it often makes his available knowledge of a subject more accurate and 
up-to-date. 


Order some of these books and profit by the experience of others. 


ABRAHAM, Herpert Jacons & SCHEFLAN 
Asphalts and Allied Substances (2 Vols.) $27.00 Handbook of Solvents 
ADAMS, ORVILLU Jacorson, C, A 
Elements of Diesel Engineering 5.00 Encyclopedia of Chemical Reactions 
ArMISTEAD, Grorce, Ir Vol, 1 
Safety in Petroleum Refining and Related Industries.. 10.00 Vol 
Bapcer & McCast Vol 
Elements of Chemical Engineering 7.00 Vol 
Beit, H.S Vol 
American Petroleum Refining ~ eae 7.50 
bermeee ti KINGSTON, Benson M 
Chemical Formulary—Vol. 1 thru 9 (each) 7.50 \cidizing Handbook 
Concise Chemical and Technical Dictionary... 10.00 Kirkaripe, C, G 
Bont, A i.quilibrium Evaluation Charts 
yy Fo : ee 1) ¢ $ to se 
The Physical Chemistry of Lubricating Oils...... . 10.00 (20 charts t t) 
Brooxs, Benramin T KinscHupauM, Dre. Emit 
The Chemistry of the Non-Benzenoid Hydrocarbons.. 12.00 Distillation and Rectification 
. Louse, Henry Wa 
Campnect & Gres Catalvtic Chemistry 
Methods of Analysis of Fuels and Oil 4.00 rte 
2 or, — _ P McApams, Wma. H 
CARLETON, ELLs Heat Transmission 
Chemistry of Petroleum Derivatives 


: MANret, C. I 
Vol. 2 sie bsoe 25.00 Adsorption 10.00 


Cuu, |u CHIN MELLAN, [BERT 
Distillation Equilibrium Data 7.00 Industrial Solvents 12.00 
Copennaver & BiceLow Netson, W. L, 
Acetylene and Carbon Monoxide Chemistry... 11.00 Petroleum Refinery Engineering 12.00 
Drent, Joun C Rrecet, E. RAyMonpD 
Natural Gas Handbook—cloth 6.90 Industrial Chemistry 8.00 
Natural Gas Handbook—leather : 8.25 Ropinson & GILLILAND 
Eckman. DonaLp P Elements of Fractional Distillation 
Principles of Industrial Process Control. . . 5.00 Sace & Lacey 
Ectorr,. Hutta & KomaARewskI Volumetric and Phase Behavior of Hydrocarbons 
Isomerization of Pure Hydrocarbons 7.00 Scort, Witrrep W 
Freser & FIeser Standard Methods of Chemical Analysis (2 Vols.) 
Organic Chemistry...... 10.65 Suerwoop, THos. K 
Grorct. Cart W Ab orption & Ixtractior 
Motor Oils and Engine Lubrication Specter, FRANK K 
Gu. Tuomas 7 Corrosion: Causes & Prevention 
Air and Gas Compression.............. , . 435 STANIAR, WILLIAM 
Compression and Natural Gas Alignment Charts ae Plant Engineering Handbook 
GRAHAM, FRANK DD THOMAS, CHARLES A 
Pumps, Hydraulic and Air Compressors Anhydrous Aluminum Chloride in Organic Cher 
GRISWOLD, JOHN TrevyBat, Roperr | 
Fucls, Combustion & Furnaces : ’ i Liquid Extraction 
Gruse & STEVENS TyLer, CHAPLIN 
Chemical Technology of Petroleum Chemical Engineering Economi 
Haren, Dr. Lewis F. Wartu, Atain H 
1¢ Chemistry o etrochemica eactions ; 50 The iemistry and Technology of 
The Ch try of P I IR +.5¢ The Ch 1 Technolog 
Hesse & RusHTON Zutpema, H, H 


Process Equipment Design 8.00 Performance of Lubricating Oil 


“Prices subject to change without notice’ 
Ask for Gulf Publishing Company's FREE “Petroleum Books Catalog,” containing detailed information 


on these and many other petroleum industry books, available through Gulf Publishing Company, 
Books Department. 


THE GULF PUBLISHING COMPANY 


P. O. Box 2608 HOUSTON, TEXAS 
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ERNST 


SIGHT FLOW INDICATORS 
“See What Goes On Inside” 

For insertion into pipe 

FOR EVERY APPLICATION 


BRONZE, IRON, STEEL, 
STAINLESS STEEL 


z 


FIG, 215 
Flanged 


Cylinder with 
Impeller 
1G. 17-28 
Cylinder 


FIG, £-57 #1. 212 
Visibility 


Double 
Welding 
Window Rack ar 


Screw é | 


FIG. E-811 FIG, E-1810 
Flapper Rotating Wheel Type 
All sizes up to 6” Send for Catalog 


ERNST WATER COLUMN & GAGE CO. 
LIVINGSTON, N. J 
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URTIN & CO. 


LABORATORY APPARATUS & CHEMICALS 
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Who's Meeting 


Unfired Pressure Vessel Code.” 
the 
quet preceded by a social hour start- 
ing at 6:00 p.m. Waldemar 8S. Nelson, 
New 


Loc al 


Tuesday evening will be ban- 


Orleans general chairman of 
Arrangements committee, will 


P. E. Frank, New York chair- 


man of Petroleum division, will pre- 


preside. 


sent awards 

Sessions will open again Wednes- 
day at 9:00 a.m. and continue until 
noon. Afternoon session will start at 


2:00 


discussion of 


p.m, and will include a panel 
“ASA B31 Piping Code.’ 
the 
sions of the conference 
September 29, 
inspection trips. Busses 
will leave the hotel at 9:00 a.m. and 
drive up to the Shell Oil refinery at 
Norco 


Reserve, 


This will conclude technical ses- 


Thursday, will be 
devoted to 


The tour will then proceed to 
La., The 
turn trip will be along the old River 
Road next to the Mississippi River 
the 
homes are along this route, 


for luncheon. re- 


levee. Some of old plantation 
including 
the plantation house at San Francisco 
Plantation made prominent in Mrs 
Frances Parkinson Keyes’ 
“Steamboat Gothic.” A program for 
the visiting ladies has been arranged 
by the ladies of the New Orleans sec- 
tion. Monday, September 26, a lunch- 
eon will be held at Brennan’s Restau- 
rant, followed by a walking tour of 
the French Quarter. 


novel 


A.1. Ch. E. in Galveston 


The tenth annual technical mecting 
of the South Texas Section of the 
American Institute of Chemical Engi- 
14 at the 


Texas. 


neers will be held October 
Hotel Galvez in Galveston, 

A symposium .on Air and Stream 
Pollution will be presented in the 
morning concurrently with a general 
The Air and Stream 
Pollution symposium will include dis- 


technical session 


cussions by experts from each of the 


three main types of organizations con- 
cerned with this topic: industry, public 
enforcement agencies and scientific 
The ¢ 
papers on 
Vapors Inside ‘fubes,” “ 
ments of Tomorrow’s Engines,” 
“Chemical Natural 
Fibers,” and “Using the Epoxy Resin.” 
A symposium on Operations Research 
will be offered in the 


foundations. yeneral Session will 
Condensation of 


Fuel Require- 


include 


Treatment of 


afternoon. 


MEETINGS CALENDAR 


SEPT 
14-16 


22-23 


22-23 


31- 
Nov. 2 


s1- 
Nov. 2 


NOV 
4 


PETROLEUM 


National Petroleum Association 
Annual Meeting), Traymore 
Hotel, Atlantic City, N.J 

Chemical Market Research Associa- 
tion, Cavalier Hotel, Virginia 
Beach, Va 

Western Petroleum Refiners Assocta- 
tion (Regional Technical- 
Industrial Relations Meeting), 
Motel wy Casper, Wyo. 

Mid-Continental Oil & Gas Associa- 
tion, Louistana-Arkansas 
Division (Annual Meeting) 
Roosevelt Hotel, New Orleans. 

American Institute of Chemical 
Engineers, L 42 Placid Club, 
Lake Placid, 

American Society +" j Mechanic al 
Engineers (1955 Petroleum 
Mechanical Engineering Con- 
ference), Roosevelt Hotel, 

New Orleans 

International Gas Union (Annual 
Meeting), Hotel New Yorker, 
New York 

Natural Gasoline Association of 

America, (Oklahoma Regional 

Meeting), Skirvin Hotel, 

Oklahoma City 


American Society for Testing 
Materials Committee D-2, 
Petroleum Products and Lubri- 
gate, Statler Hotel, Washington, 

.C, 

American Institute of Electrical 
Engineers (Fall General Meeting), 
Morrison Hotel, Chicago 

American Society of Mechanical 
Engineers, Lubrication Activities 
Committee, and American 
Society of Lubrication Engineers 
(Joint Lubrication Conference), 
Antlers Hotel, Indianapolis, Ind. 

American Oil Chemists Society (Fall 
Meeting), Bellevue-Stratford 
Hotel, Philadelphia, Pa. 


Society of Automotive Engineers, 


Statler Hotel, Los Angeles, Calif 
National Association of Corrosion 
Engineers, Permian Basin 
Section, (Biennial Permian Basin 
Corrosion Tour), Headquarters at 
Lincoln Hotel, Odessa, Texas. 
California Natural Gasoline Associa- 
tion (Annual Fall Meeting). 
Ambassador Hotel, Los Angeles. 
American Institute of Chemical 
Engineers, South Texas Section, 
(Annual Technical Meeting), 
Galvez Hotel, Galveston, Texas 
American Gas Association (Annual 
Convention), Los Angeles. 
American Institute of Electrical 
anehaeere Motor Applications 
Problems in Heating and 


Cooling Conference), St. Louis 


National Association of Corrosion 


Engineers (South Central 
Regional Meeting), Shamrock- 
Hilton Hotel, Houston 

National Safety Council (National 
Safety Congress and Exposition), 
Chic rr 

National Safety Congress & Exposi- 
tion, Sponsored by National 
Safety Council, Chicago 

American Institute of Chemical 
Engineers, New York Section, 
Hotel Statler, New York. 

Western Petroleum Refiners Associa- 
tion (Regional Technical-In- 
dustrial Relations Meeting, 
Garrett Hotel, El Dorado, Ark 

American Standards Association 
(Annual Meeting), Sheraton Park 
Hotel, Washington, D.C. 

American Society of Civil Engineers 

Annual Convention), Statler 
Hotel, New York. 

Rocky Mountain Oil & Gas Associa- 
tion (Annual Convention), 
Cosmopolitan Hotel, Denver, 
Colo. 

Natural Gasoline Association of 
America (Southern Regional 
Meeting), Captain Shreve Hotel, 
Shreveport, Louisiana 

Society of Automotive Engineers 
Transportation Meeting), Chase 
Hotel, St. Louis, Mo 

National Lubric ating Grease Institute 

(Annual Meeting), Edgewater 
Beach Hotel. Chicago. 


Annual Instrumentation Conference, 
Sponsored by School of Engi- 
neering, Louisiana Polytechnic 
Institute, Ruston, La 


REFINER—Vol. 34, 








‘ 
! 
! 
i 
i 
I 
! 








Picture of Low Cost Steam Trapping... 


The Armstrong steam traps pictured 
above are ina field processing plant 
in Oklahoma, It’s a nice installation 
—traps neatly installed in bypasses, 
lines well insulated, blowdown 
valve below each trap. Obviously, 
no corners have been cut to save 
nickels. Then, what do we mean by 
“picture of low cost steam trapping.” 
Simply this: 


Low cost traps—the price tag doesn't 
read any lower, but, because of high 
capacity, you can usually select an 
Armstrong trap one size smaller 
than other makes. 


Low cost installation — Armstrong 
offers a choice of either side inlet 
side outlet or bottom inlet-top out 
let traps in most sizes so that hook 
ups can be made with a minimum of 
labor and fittings. All traps can be 
equipped with internal check valves, 
and the three smallest traps are avail 
able in integral strainer style. These 
optional built-in features mean low 
er installation costs 


Low cost maintenance—Armstrong 
traps last for long periods without 
repairs because the valves and seats 
are corrosion file-hard 
chrome steel, ground and then 


resistant, 


ARMSTRONG MACHINE WORKS 


852 Maple Street 


© Three Rivers, Michigen 


ARMSTRONG STEAM TRAPS 


September 1955 


PETROLEUM 


REFINER 
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lapped together; and all other work. 
ing parts corrosion-resistant 
stainless steel. Materials and 
workmanship are unconditionally 


are 


guaranteed 


Low production costs—because Arm- 


strong traps provide fast drainage 
and have large air handling capacity, 
they provide maximum output from 
steam heated units and give a bigger 
return on equipment inve stment, 
They save steam, too, through re- 
duction of non-productive radiation 


losses and freedom from leakage 


For low cost trapping it pays to spe- 
cify “traps shall be Armstrong.” 


ASK FOR CATALOG 


Complete selection, installation, ting 


TT 
TT eH 


maintenance and trap data in lt 
the useful 44-page Steam Trap fm 
Book. Call your local Armstrong 
Representative of write Arm 
strong Machine Works 


i 


Service Cards, last page 











The 
HARVEY LINE 
prasdly offers 


HONOLULU + TAHITI + ACAPULCO 
CRUISES 


LUXURIOUS STEEL YACHT 


48 day cruise of the South Pacific with .ivp 
overs in Hawaii, Christmas Island, Tahiti, 
Acapulco, See Tahiti the Gem of the Pacific 
in all its grandeur, Four regular sailings 
yeorly 


SPECIAL OLYMPIC GAME CRUISE 


Departure from Los Angeles Oct. 1, 1956 for 
Melbourne, Australia — stopping in route: 
Honolulu, Samoa, Fiji, New Caledonia, 
and Sydney. Live aboard ship in Melbourne 
during games. On return home, stops are 
made at Auckland, New Zealand, Cook Is- 
land, and Tahiti. Return to Los Angeles Dec. 
22. Make reservations now to assure seats at 
the Olympic Games — Limit 36 passengers 


FOR INFORMATION WRITE 
THE HARVEY LINE 


5422 LEMON GROVE 
HOLLYWOOD, CALIF, 
HO 9-1450 











METALLIZING 


By The 
GULF COAST'S 
Foremost Metallizers 


TURBINE SHAFTS 
COMPRESSOR RODS 
PUMP SLEEVES 
PLUNGERS & PISTONS 


For the Benefit of 15 Years Experience 
in Metallizing, Send Your Job to 


4 General Metallizing 
& Machine Co. 


5815 Armour Drive 
Telephone WAlnut 3-7041 
Houston 20, Texas 
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Reviewing New 


Books... 





Basic Lubrication Practice, by Allen 
F. Brewer. This volume contains the infor- 
mation needed to choose and use the most 
effective lubricant for industrial and power 
plant machinery. Numerous charts and 
tables make quick comparisons of lubri- 
cants for specific machinery under various 
operating conditions 

Special features include complete cover- 
age of lubricants, dual viscosity figures 
(Centistokes and Saybolt) and many litera- 
ture references 

This book will be useful to anyone con- 
cerned with lubrication as a major factor 
in plant operation. Lubrication and main- 
tenance engineers, executives, purchasing 
agents and machine operators will find this 
information of value in keeping output up 
and maintenance costs down. 

(Reinhold Publishing Corporation, 430 
Park Avenue, New York 22, 282 pages, 


$6.75.) 


Infrared: A Library of Congress 
Bibliography. Compiled by the Library 
of Congress under a contract with the 
Office of Naval Research, this bibliography 
includes all references to published litera- 
ture on the subject of infrared radiation 
from 1935 to 1951. The references were 
found by a systematic search of available 
sources 

The classification proceeds from infrared 
theory and general infrared-optical prop- 
erties through the various elements and 
components of infrared equipment, infrared 
photography and spectroscopy, to its vari- 
ous applications in science, industry and 
technology. 

(Office of Technical Services, Depart- 
ment of Commerce, Washington 25, 374 
pages, $3.) 


ignition Studies, Part IV, Relation of 
Minimum Ignition Point to Other Igni- 
tion Phenomena, prepared by the Naval 
Research Laboratory. To achieve a better 
understanding of the relationship between 
fuel composition and ignition properties, 
and to develop a simple and rapid method 
of testing small quantities of fuels, addi- 
tives, pure hydrocarbons and other com- 
pounds, the Naval Research Laboratory 
conducted a series of experiments, reported 
in four volumes 

This, the fourth work, was spurred by 
the rapidly increasing use of high-quality 
fuel and distillate stocks in jet aircraft, 
home burners, and other equipment, in 
competition with the Navy’s need for large 
quantities of diesel fuel, or suitable sub- 
stitutes, for the fleet. The purpose of these 
studies is to investigate the possibility of 
bolstering the supply of high cetane 
straight-run fuel by the use of low cetane 
fuels. Numerous methods of evaluating 
ignition behavior were tried out, and a 
controlled ignition meter was developed 
especially for the tests 

Among the subjects investigated were 
the ignition behavior of individual pure 
hydrocarbons; the behavior of ignition im- 
provers in pure form and in mixture with 
pure hydrocarbons; the relationships be- 
tween ignition point, cetane number and 
ignition delay; the effect of temperature 
and oxygen percent on ignition, and char- 
acteristic minimum ignition points of iso- 
meric hexanes 

(Office of Technical Services, Depart- 
ment of Commerce, Washington 25, 15 
pages, 50 cents.) 


Oil Industry Background Informa- 
tion Bulletin, No. 11, prepared by API 
Department of Information. This study, 
which required more than two years to 
complete, discloses that the U. S. oil in- 
dustry makes more than 2347 different 
products, 

A chart in the booklet shows how petro- 
leum products reach each home and in- 
dustry. In addition, it contains a discus- 
sion of the uses of petroleum products, 
and what they contribute to the comfort, 
convenience, security and economic ad- 
vancement of the American people. 

In this study, a “product” is defined as 
any article manufactured by an oil com- 
pany according to a unique and specific 


NUMBER OF PRODUCTS 
Made by 
THE U. S. PETROLEUM INDUSTRY 


Number of 


Class of Product Products 





Fuel gas , 
Liquefied gases 13 
Gasolines:.... o» 40 
Motor 
Aviation ° 
Other (tractor, etc.) 
Gas Turbine (jet) Fuels 
Kerosines 
Distillates (diesel fuels, and light 
heating oils) 
Lubricating oils (light and heavy), 
compounded and uncompounded) 
White Oils. . eee 
U.S.P 


Technical 
Rust Preventives - 
Transformer and cable ois 
Greases ° . 
Waxes (Crystalline and micro- 
crystalline) ; 
Residual fuel oils 
Asphalts (including road oils, tars, etc.) 
Cokes... 
Carbon blacks 
Chemicals and Other* 


* Solvents are among the “Other’’ products. 


formula. Articles of secondary manufac- 
ture—such as the thousands of end prod- 
ucts indirectly produced from petrochemi- 
cals—are excluded. 

In its discussion of light distillates, the 
book points out that the best-known prod- 
ucts in the group are gasolines. It lists the 
production of gasoline alone as amounting 
to 1250 million barrels a year, and repre- 
senting 40 distinct types, each designed 
to do a specific job. 

These 40 basic types do not include 
consideration of competitive formulas of 
the thousands of oil companies in the U. S. 

Department of Information, 50 West 
50th Street, New York 20. Single copies 
may be obtained free, or bulk orders may 
be purchased at $5 a hundred.) 


information Processing Equip- 
ment, by M. P. Doss. All the equipment 
used in the yreparation, reproduction and 
utilization of written information are de- 
scribed and illustrated in this book. How to 
process information or data from any 
source; how to handle it, and how to store 
it will prove a blessing to those seeking 
solutions to problems involved in today’s 
mountain of paper work 

Full chapters, written by experts, cover 
the latest developments in such informa 
tion media as electric and automatic type 
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Follow-thru service makes Ansul 
Sulfur Dioxide your best buy 


Your order for Ansul liquid sulfur 
dioxide includes more than the prod- 
uct, it includes a good measure of 
service—the kind of 
starts before the chemical is delivered 
and then goes on and on. We call it 
follow-thru service. 

From the first meeting with your 
Ansul representative, 40 years 
experience in the application and 
handling of liquid sulfur dioxide 


service that 














September. 1955 


PETROLEUM REFINER 


becomes available to help solve your 
particular problem. Very often, ship 
ping and handling details worked 
out with the Ansul representative 
result in dollar savings. On-the-spot 
application assistance is, of course, 
always available when you feel it 
is needed. 

For example, over the years we 
have been privileged to work with 
a number of petroleum processors 


employing the Edeleanu Process 
This experience in the field of sulfur 
dioxide aromatic extraction is at 
your disposal, 

When you order Ansul liquid 
sulfur dioxide, you can be sure of 
product purity, dependable delivery 
and all the service assistance you 
require. Write for more information 
ANSUL CHEMICAL ComPANY, Dept 


C-69, Marinette, Wisconsin. 


; 
i 
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New Books 


writers, calculating machines, stencil and 
hectographing equipment, collating ma- 
chines, lensless copying with sensitized 
paper, industrial photography, microcopy- 
ing, letterpress and offset printing, dictat- 
ing and recording machines, punched 
cards, machines for handling numerical 
data and others. 

This is the first book ever published to 
include such a range of data on the sub- 
ject. The idea for the book was conceived 
as a result of the reception to the sym- 
posium on this subject sponsored by the 
ACS's Division of Chemical Literature 

(Reinhold Publishing Corporation, 430 
Park Avenue, New York 22, 270 pages, 
$8.75.) 


Symposium on Radioactivity, Spc- 
cial Technical Publication 159, American 
Society for Testing Materials. This sym- 
posium, the first to be sponsored by the 
ASTM Committee on Radioactive Iso- 
topes, calls attention to the possible utiliza- 
tion of radioactive isotopes in testing. The 
symposium is an effort to develop informa- 
tion for those in a position to put it to 
practical use 

There are six papers included in the 
symposium, in addition to a foreword and 
introduction written by S. Edward Eaton. 
The papers are “Properties and Uses of 
Radioisotopes,” by G. D. Calkins; “Ap- 
plications of Radioactive Measurements to 
ASTM Work,” by O. M., Elliott and J. L. 
Kuranz; “Design of Radioisotope Labora- 
tories for Low and Intermediate Levels 
of Activity,” G. G, Manov and O. M. 








with 


BURGESS - MANNING 








PULSATION 





SNUBBERS 


Burgess-Manning Pulsation Snubbers will remove one 
of your most aggravating and costly bug-a-boos, that 
of line surges from compressors, pumps, blowers, etc. 
Maintenance and service costs will drop sharply — lines 
and associated equipment will operate at a new 
efficiency — flow control can be greatly improved. 
Structural supports of pipe lines need no longer be of 
costly and special construction — gas compressors and 
pumps will deliver full design flow with greatest effi- 
ciency in pulse-free piping. 


Send us your specifications for recommendations 


mee) BURGESS-MANNING COMPANY 


711 East Park Avenue, Libertyville, Illinois 


Dallas, Texas 
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Bizzell; “Training Personnel in Radioiso- 
tope Techniques,” Donald R, Smith; “Nu- 
clear Radiation—Its Detection and Meas- 
urement,” Ernest H. Wakefield, and “Man- 
agement Problems Resulting from Radio- 
isotope Utilization by Industry,” W. L. 
Davidson. (American Society for Testing 
Materials, 1916 Race Street, Philadelphia 
3, 54 pages, $1.75.) 


Techniques of Plant Maintenance 
—1955. This book is made up of the 
papers along with the discussions at the 
Plant Maintenance and Engineering Show 
(January, 1955) and includes reports of 
the round table sessions at which special- 
ized phases of the maintenance function 
were given intensive consideration. 

Typical general sessions were on “What 
Management Wants from Maintenance and 
What Maintenance Wants from Manage- 
ment’, “Planning and Scheduling,” and 
“Managing the Maintenance Organiza- 
tion.” Typical sectional conferences: 
Standardization and Work Measurement,” 
“Maintenance Cost Control,” and “Pre- 
ventive Maintenance within Balanced 
Maintenance.” 

The conference covers industries hori- 
zontally so many are the papers by experts 
outside the process industry. Annual vol- 
umes of this conference for the years 1951, 
1952, 1953 and 1954 also are available 
218 pages 

Clapp & Poliak, Inc., 341 
Avenue, New York 17, $7.50) 


Madison 


Education in Petroleum Engineer- 
ing and the Petroleum Sciences in 
the South, prepared by the Regional 
committee on the Petroleum Sciences, 
Southern Regional Education Board. This 
brochure outlines ways of obtaining under- 
graduate and graduate education in petro- 
leum engineering and the petroleum 
sciences at Southern universities which 
have developed specialized curricula in the 
fields 

Seven universities have joined in plan- 
ning their programs to offer more ade- 
quate service to the South. The cooperat- 
ing institutions are Texas A&M College, 
Louisiana State University, Texas Tech 
nological College and the universities of 
Texas, Oklahoma and Tulsa 

These schools are described as having 
made arrangements for students to take 
most of their first two years undergraduate 
work at other institutions, transfer at the 
end of their sophomore year and complete 
requirements for a bachelor’s degree in 
petroleum engineering in the same time as 
non-transfer students, 

The institutions also have agreed that 
students from other schools may enroll for 
graduate work in petroleum engineering 
or one of the petroleum sciences on the 
same basis as students moving directly 
from undergraduate to graduate work at 
the same institution. (Southern Regional 
Education Board, 830 West Peachtree 
Street, Atlanta, Ga., 13 pp.) 


An Evaluation of Corrosion In- 
hibitors for Use in Aircraft Fuels. 
Thirty-two products have been tested by 
the Navy for their 
additives in 
tests are available 


suitability as anti-cor- 
fuels. Results 


in this research 


rosion aviation 
of the 
report 

The Naval Research Laboratory found 
that the incorporation of oil-soluble 
rosion inhibitors directly into fuels at the 
time of manufacture is the best methods 
of protecting transport pipe lines and other 


cor- 
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You'll be wise to choose 


K&M APAC 


Asbestos-Cement Sheets 


interiors —Exteriors 


Moisture-resistant. K&M Apac sheets are used on the ceiling of this toll entrance and custom 
office inspection enclosure at the Port Huron, Michigan, Blue Water International Bridge 


The moisture in the air at the bridge won't harm them 


Remarkable economy! 


You'll find a thousand and one uses 
for these flat asbestos-cement sheets 
as an interior and exterior siding, 
office paneling, plant and office ceil- 


ings, machine shop sheathing, stock 
Temperature, humidity safeguards. Walls of K&M Apac sheets give dependable aid to a room sidewalls, basement partitions, 


cigar manufacturer in an important process~-where temperature and humidity are accu 


schaty Gnuliallined linings for elevator casings. Use them 
almost everywhere, inside and outside. 
Built to last. K&M Apac sheets are 
made of two practically indestructible 
materials, asbestos fiber and portland 
cement. They won’t burn, rot, or 
corrode. And they never need pro 
teclive paint 
Look over the illustrations. See a 
few of the many places where Apa 
sheets are applied. Then contact your 
K&M distributor, and ask him to tell 


# - 
ee by you more about low-cost K&M Apac 

















Tabs te ‘ sheets. Informative folders also avail- 
f Sus. ov 

, able on request. Address inquiries to 
All-purpose sheets. This photo shows K&M Apac sheets being applied on a building where 


they are used for both outside and inside walls as well as for ceilings our headquarters in Ambler, Pa 


KEASBEY & MATTISON fa ¢ 


COMPANY ¢ AMBLER ¢ PENNSYLVANIA 
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New Books 


fuel-handling and storage equipment. Tests 
performed on the 32 available inhibitors 
included the determination of ferrous cor- 
rosion inhibition activity, water extract- 
ability, fuel solubility, ash content, water 
tolerances, and compatabilities with gum 
inhibitors, ignition modifiers, gasoline dyes, 
and other inhibitors 

Although several promising products 
were found, none was ideal, and it was 
concluded that choice of inhibitors must 
be based on a compromise after evaluation 
of the relative significance of the short- 
comings of the various products as tabu- 
lated in the report 

(Office of Technical Services, U. S. De- 
partment of Commerce, Washington 25, 
D. C., 32 pages, $1 





New Slip-Proof Design makes |. i 


| editec y oOugias wiiner an 
.' | terials, edited by Douglas F. M i 
SERR AT ED GRAT ING safest John B. Seastone. The materials of manu- 
K | facturing and construction in all branches 
| of engineering are brought together for 
WHERE GOOD TRACTION 1S IMPORTANT | centralized identification and working com- 
parison in this new source book. The hand- 
Indoors or out, for area gratings in sidewalks, inclined | book ee the combined oe of 
walkways, fire escapes—wherever safe-footing is impor- 1 specialists from numerous fields 

: ‘ . : The increasing tendency for one branch 

tant, this one-piece, resistance-welded grating will provide 
; ° : . of engineering to overlap with another pro- 

safer working conditions, It's tailor-made to your require- 


, ; . - - vided the basic need and impetus for this 
ments. Write for descriptive Catalog PR-95, reference work. Here, the technical prop- 


erties takes precedence, with the book’s 


FREE SAMPLE ’ a) . a Se emphasis on selection and use of material 
We'll send this handy Standard Steel Spring Division | and major attention directed to adapta- 


paper weight if you re- bility to fabricating methods, availability, 
it -- at com- ROCKWELL SPRING AND AXLE CO. | costs, and limitations . 
pany stationery. 4011 East Seventh Avenue ¢ Gary, indiana Arranged by classes of related or similar 
| materials, the handbook first provides gen 
eral information on specifications and stand- 
ards, statistics in the application of ma- 
terials, and mathematical and physical 
tables. The second section is devoted to 
metals, with details for non-metals given 
in the third section 

(John Wiley & Sons, Inc., 440 Fourth 
Avenue, New York 16, 1382 pages, $17.50.) 


LIQUID LEVEL GAUGES Principles of Industrial Waste 


Treatment, by ©. Fred Gurnham. Ap- 


proaching the subject from an operational 
REFLEX ’ \ or unit operations point of view, this new 
book deals with the sources, pollutional 


effects, and methods for the treatment and 
disposal of liquid wastes produced by 


co 
; industry 
Dr. Gurnham first deals with the effects 


of wastes on streams and sewerage sys- 
° tems. Following this, he examines the 
| criteria developed by the sanitary engineer 
kK | for evaluating pollution; physical, chemi 
F | cal, organic, and biological properties are 

considered separately 
The greater part of the book covers the 
operations and processes used to treat in- 
Standard Equipment dustrial wastes before their discharge into 
i | natural waters or municipal sewers. In the 
n | three chapters devoted to physical treat 


Leading Refineries | ment, Dr. Gurnham analyzes sedimenta- 


tion, filtration, and heat transfer opera- 


and a | tions, The four chapters on chemical 


treatment consider pH adjustment, oxida- 


Industrial Plants | tion and reduction, coagulation and chem- 
ical reaction, and adsorption and ion 
All Over the World! : exchange. 


The discussion of biological treatment 
includes biological filtration, activated 


Send for Complete Catalog and Specifications sludge, and lagoons. Anaerobic biological 


treatment and miscellaneous methods are 
also covered. Disposal programs and brief 


| descriptions of industries with major dis- 
STRAHMAN VALVES INC 16 HUDSON STREET posal problems conclude the volume 
’ ey NEW YORK 13,U.5.A John Wiley & Sons, Inc., 440 Fifth 


Avenue, New York 16, 399 pages, $9.50 








For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—Vol. 34, No. 9 





Etat. * 


Still man checks soluble oil level in steam reboiler keg 


Monel trim on the large valve at left protect against cor 
Monel-cladding of the shell, Monel in the tubes, and 


rosive attack of the high-temperature, aqueous HF stream. 


After 13 years experience with HF alkylation, Phillips Petroleum finds that 


.»»Monel prevents severe HF corrosion 
and promotes safety 


In 1942, HF alkylation to produce avia- 


tion gas had “crash” priority. “Get the 


plant operating,” was the word. 


What Phillips found 


With high concentrations of HF at ap- 
proximately atmospheric tem peratures 


.and where moderate s« aling can be 


the interval between inspection shut 


downs to two years 


Monel provides useful resistance to HF 


So Phillips Petroleum Company pio- 
neered .. . built in accordance with the 
scheduled 
intervals to 
check performance of materials. 


tolerated . 


. Monel® is the metal to use 


Monel in the key locations shown 


Key locations where Monel is used in Phillips 
HF alkylation plant at Phillips, Texas 


In acid re-run unit, flash tower is constructed 
of Monel-Clad Steel, with Monel trays, caps and 
chimneys. Feed preheater contains a Monel- 
lined channel head and Mone! tube bundle 
in overhead condenser and in the reboiler of 


. carbon steel is practi al 


Where conditions are severest... 
where an extra margin of safety is needed 
With 


(see high stream velocities 
panel), Phillips has been able to stretch 


in all concentrations 
solutions) up to 250° temperature 
this to 1100°1 
What ‘ 
unaflected 


under certain conditions 


Monel is comparatively 
strength and wear resistance 


instruments are Monel or Monel trimmed. For 
safety, relief valves in acid-hydrocarbon service 


have Monel rupture dises and gaskets, Ring 
joint flanged acid service lines are fastened with 


“K"® Monel or Duranicke!® stud bolts 


Are you having trouble with HF corrosion? 


Write Corrosion Engineering Section, 


and (in unaerated 
Raise 
for the anhydrous acid, 


It | rovides high 


the flash tower where a mixture of acid, water 
and oil is handled at 300°! 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y 


ACO Nickel Alloys 


Throughout the plant, critical valves, pumps and 


Acid re-run unit regenerates HF 
to about 100%. See details above 


Monel .-. for minimum maintenance 
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Carpenter Cofty 


W. Samuel Carpenter, III, has been named 
director of sales for Du Pont Company's 
Petroleum Chemicals division. Formerly 
director of manufacturing for the Cellu- 
losics division, he succeeds M. H. Camp- 
bell, transferred to the new Isocyanates 
Sales section. 


Joseph W. Coffy is head of a new depart- 
ment set up by The Republic Steel Com- 
pany of California, to handle sales to the 
petroleum refining industry on the West 
Coast. He will be assisted by Chet W. 
Horstmann, 


B. C, Sears, with Cummins Engine Com- 
pany since 1946, has been appointed man- 
ager of the company’s Great oe region, 
headquartered at Cleveland. He had been 
serving as manager of the Rocky Mountain 
region, stationed at Denver 


Bennett Robinson Gilligan 


Gale W. Bennett has been appointed a 
fractories engineer by Norton Company. 
He will be assigned to the sales territory 
including eastern Pennsylvania, lower New 
jersey and all of Maryland, Virginia, 
jorth and South Carolina. He succeeds 
Norman K. Russell who resigned 


W. C. Robinson, with Tube Turns since 
1944, has been made an assistant sales 
manager and will take part in the sales 
promotion programs for the company’s 
Eastern division territories 


Rernard F. Gilligan, a project manager 
for Foster Wheeler Corporation, has been 
named sales manager for the Gulf Coast 
district of the company’s Process Plants 
division. He will headquarter in Houston 
and handle sales of refinery and chemical 
processes in that area 


Philip R. Coerper, formerly with Wiscon- 
sin Axle division of Rockwell Spring and 
Axle Company, now is sales engineer for 
Nordberg Manufacturing Company, As- 
signed to the Power Chief Engine depart- 
ment, he will make his headquarters in 


4100 


Reed Monkman Hilgendort 


James W. Reed, vice president of The 
; r-Bessemer Corporation, has been 
made Pacific Coast manager, in charge of 
the company’s Los Angeles offices, John 
Roger, who held this post for 15 years, was 
named special representative and con- 
sultant 


Forest C, Monkman, Jr., a specialist in 
metals testing and research, heads a new 
research division set up by Walworth 
Company, to develop valves and fittings 
for use in nuclear power systems, 


Karl K. Hilgendorf, formerly with Allis- 
Chalmers Manufacturing Company and 
Johnson Service Company, has been 
selected as advertising manager for 
Cleaver-Brooks Company. He will handle 
all nation-wide advertising for the com- 
pany’s four divisions. 


Coerper Kraemer 


the company’s main office at Milwaukee. 


W. H. Kraemer, with The Cooper-Besse- 
mer Corporation at San Francisco since 
1950, has assigned to the branch 
office in Los Angeles, He is responsible for 
the application of engine-driven compres- 
sors on pipeline operations in refineries 
and petrochemical plants. 


been 


Stan Pape is now head of research for 
Sharp Chemical Company. His work in 
the company’s Houston laboratory will 
consist of formulating and developing the 
production line of oil-field treating 
chemicals 


James R. King has been appointed man- 
ager of market development for the 
Chemicals department of The Quaker 
Oats Company. He will be responsible for 
establishing new industrial products and 
creating new markets for existing in- 
dustrial products 


Max Schreiner, recently retired from the 
Nav y as a “Phen is now executive en- 
gineer with Elliott Company. He is in 


PETROLEUM 


Tuttle Hoeppner Rohland 


John R, Tuttle, former vice president and 
treasurer of Crouse-Hinds Company, has 
become president and chairman of the 
board, succeeding three company officials 
who retired. They are William L. Hinds, 
chairman; Albert F, Hills, president, and 
W. C. Blanding, executive vice president 


C. Scott Hoeppner has been named branch 
manager for Peerless Pump division, Food 
Machinery and Chemical Corporation. 
With the company’s sales engineering force 
since 1948, he now heads a new factory 
sales office in San Francisco 


George W. Rohland, Jr., has been named 
oil-field equipment sales manager in the 
Lafayette, La., area by Delta Tank Manu- 
facturing Company, Inc. 


King Schreiner Weston 


charge of all engineering turbine, com- 
pressor, supercharger and general appa- 
ratus divisions. 


Roy E, Weston, formerly sanitary engineer 
for The Atlantic Refining Company, will 
devote full time to his consulting firm, 
Weston, Eckenfelder and Associates. For 
the past 16 years, he has been in charge 
of Atlantic’s waste-control program, includ- 
ing surveys, research, development, proc- 
ess engineering and operation 


Henry J. Kaiser Company has made 
T. A. Bedford, an executive with various 
Kaiser-affiliated companies for the past 23 
years, a vice president of the Kaiser Engi- 
neers division. He formerly was vice presi- 
dent and director of Kaiser Motors Cor- 
poration and Willys Motors, Inc 


He joined the Kaiser organization in 
1932 during the construction of Hoover 
Dam on the Colorado River, and subse- 
quently participated in building Grand 
Coulee Dam spanning the Columbia River 
During World War II, he was active in 
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kaiser engineers will design and construct your new 


fluill coker 


Kaiser Engineers, designers and builders for the 
petroleum industry, has been appointed by Esso 
Research and Engineering Company to design and 


construct Fluid Coking Units for its licensees. 


x 
\/ 


( 


y 


Not only is this firm qualified to engineer and 














a 


build the Fluid Coker itself, but Kaiser Engineers 
also has the background and specialized knowledge 
necessary for the handling and utilization of 


this versatile new industrial material. 


To take full advantage of the new Fluid Coking 


Process, call or write Kaiser Engineers, 


* 
e Nn g | ni e e rs ..-for low operating costs 


DIVISION OF | HENRY J. KAISER COMPANY 





ENGINEERS CONTRACTORS 


* 
@ HOME OFFICE: KAISER BUILDING, OAKLAND 12, CALIFORNIA (CABLE: KAISENGS) NEW YORK, PITTSBURGH, WASHINGTON, D. C 


@ HENRY J. KAISER CONSTRUCTION CO. @ HENRY J. KAISER COMPANY (Canada) LTD., MONTREAL @ KAISER ENGINEERS INTERNATIONAL, INC 
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Sure, we sell HOLES but our 


STRAINERS & FILTERS 


ARE MADE OF REAL QUALITY MATERIALS 
BY MASTER CRAFTSMEN 
THAT'S — 


ae 


COMPLETE SELECTION OF WEAVES, SIZES, METALS 


For long life and accuracy—Specify “Cleveland.’’ We weave 
wire cloth & wire screens, we fabricate strainer and filter 
screens to individual job requirements. Quantities: One to One 
Million in all commercial metals and alloys 

We have the equipment, facilities, and experience to better 
serve your needs for strainer and filter elements. 


THE CLEVELAND WIRE CLOTH & MFG. CO. 


WRITE FOR BULLETIN No. 7 3573 £. 79th STREET 


* CLEVELAND 5, OHIO 





WATER sacuaves 

APCO P 

tal sisi for the effi- 
cient handling of high temper- 
ature and highly volatile liq- 

uids, Delivers outstanding 
performance. Un- 
beatable on high 
head, small 


~ AURORA 
Terbine-Type sd Fy > CENTRIFUGAL 
PUMPS PUMPS 


~~ideal for ''100i"" / are available in 
duties where small \ : many types and 
capacities and . sizes—all noted for 
high heads pre- their streamline co- 
dominate. Get ordination between 
acquainted. Write gaia and 


We Invite Your oopare 
Special Pump Problems CONDENSED ee 


DISTRIBUTORS IN PRINCIPAL CITIES 


AURORA’ PUMP aivision 
THE WEW YORK AIR BRAKE COMPANY 
84 LOUCKS STREET ° AURORA > ILLINOIS N 
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Suppliers... 


ship construction and for the past ten years 
had been engaged in automobile manu- 
facturing 


Fischer & Porter Company has es- 
tablished a district sales office in El Paso, 
with Charles Allen, formerly a field engi- 
neer in the company’s Houston office, as 


| district manager, The district’s sales terri 


tory comprises New Mexico and most of 
Texas west of and including San Angelo 


Feeley Chadwick 


Trinity Equipment Company, to 
gether with Industrial Corporation, has 
named a sales manager and a chief engi 
neer to serve both companies. Edward M. 
Feeley, with the Trinity-Industrol organi- 
zation for the past year and previously 
with Leeds & Northrup Company, was 
named to the sales management post. The 
new chief engineer for the two companies 
is Norman H, Chadwick who will direct 
research and development activities for the 
two companies 


Rockwell Manufacturing Company 
president W, F. Rockwell, Jr., recently 
received a technical degree of industrial 
engineer at Pennsylvania State University 
The degree was presented at the univer- 
sity s cente nnial commencement exercises. 

Rockwell received the degree for a 
paper on “The Definition and Assignment 
of Executive Responsibility in the Man- 
agement of a Corporation.” The degree is 
awarded to graduates of the university's 
engineering school on the basis of a special 
thesis in the field in which they received 
their bachelors degrees and after experi- 
ence in that field 


Condenser Service & Engineering 
Company has picked George W. Nigh 
as its new works manager. He formerly was 
with Tide Water Associated Oil Company 
as assistant mechanical superintendent of 
its Bayonne refinery, and also had served 
as chief engineer for several boiler manu- 
facturers 


General Electric Company wil! build 
an apparatus-service shop in North Bergen, 

‘ to provide electrical maintenance 
fac ilities for New York state and New 
Jersey. The new shop, to be completed in 
April 1956, will include more than 132,000 
square feet of factory and office space, and 
will employ about 300 people 


United States Rubber Company 
has eclected its executive vice president, 
Gorden H. Smith, vice chairman of the 
board and chairman of the executive com 
mittee Also named to the executive com- 
mittee is Chester J. Noonan, a vice presi 
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Lhsvt- Masta 


ad 2 OR Some a's mores Wan. [et 
Mmm tale coleiciaMe-) diame) mialeier-jia') 


We can show you INSUL-MASTIC Coatings that have been pre- 
venting corrosion for 10, 12 and 15 years. Many of these applica 
tions are in industrial plants where corrosive fumes and vapors 
have been known to eat through other coatings within a very 
short time. 

These INSUL-MASTIC Coatings have lasted through these many 
years without need of replacement. 

This is an exceptional record. It should be considered seriously 
when you specify Protective Coatings 

It pays to think first of the coatings that /ast INSUL-MASTIC 


Trsut- Maste VD 


CORPORATION OF AMERICA * 7750 West 61st Place, Summit, Illinois 


Representatives in Principal Cities 
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FOR THE BEST IN Suppliers... 


dent who has been with the company 
since 1919 

Smith has been with U. S. Rubber since 
1917 when he joined the Planning depart- 
ment at the company’s Detroit plant. He 
was elected vice president in 1945, In 1951 
he became a director, vice chairman of the 


4 | 
INSIST UPON ) ; executive committee and executive vice 


president 


Noonan was made vice president and 
general manager of the Footwear division 
a a o in 1953. In 1954 he became executive gen 


; | eral manager of the Footwear and General 
Products and Mechanical Goods division 
He was elected a director earlier this year 


After quick and easy installations, even in the roughest 
spots, these ORIFICE UNIONS will perform superbly in measuring, 
mixing, blending, strainer or blanking off services. Their 
temperature and pressure ratings are exceedingly high. They 
are available in forged steel, forged stainless steel and with the 
new tab on the orifice plate that facilitates quick identification. 


OUR COMPLETE LINE OF FORGED STEEL UNIONS IS FULLY — craneeis 
DESCRIBED IN A NEW CATALOG. WRITE FOR YOUR FREE COPY! 
Rockwell Manufacturing Company 
has elected two new vice presidents, Paul 
CI 4 faa | k & C C. Kreuch, who was assistant to the vice 
a y oO n a r oO mM p ri | ah y president of the Meter and Valve division, 
jn ; ca was advanced to vice president of the di- 
xs vision, while Eugene F, Foubert, formerly 
manager of industrial relations, was named 
vice president in charge of industrial rela- 
tions. Kreuch joined the company as a 
sales engineer in 1930. Foubert, who 
started with the company in 1941 as per- 
sonnel manager at the Oakland, Calif, 
plant, was made manager of industrial re- 
lations there in 1945 and was transferred 
to the home office in Pittsburgh in 1947. 


>EMPSTER TReer EVAN STOWN NO 


General Electric Company has 
named Charles P. Page as manufacturing 
engineering specialist for its Distribution 
Assemblies department. He will be re- 
sponsible for forming new and _ revised 

manufacturing methods and processes in- 
STANDARD AND SPECIAL | volving the development of plant layout 
| and material handling 





For furnaces, ovens, kilns, ewage = 
‘ . : ‘ Page joined the company in 1953. Pre- 
moulding machines, pipelines, vious to his present assignment, he was 


freezers, etc. manufacturing project engineer in the 
company’s Trumbull Components depart- 


For use with all standard types ment. 
of temperature indicators, con- The De Laval Steam Turbine Com- 
trollers, recorders. pany has chosen L. Henriques & Cia., a 


Guayaquil, Ecuador, firm, as its exclusive 


We make thermocouples from representative in that South American 
matched and checked wires to country The firm will handle De Laval’s 

wy Fy : 4 ame illivol line of pumps, turbines and turbine-gener 
fective asa,” “iat insure constant miilivo t output ators, together with other produc ts of the 
Lists all components, with prices and for accurate readings. Complete eer 


Provides handy reference for stock record selection. 


Handily lists all dota (1.5.A.) and 
Graphically shows easiest way to select 


The Dow Chemical Company has 


made grants to colleges and universities 


FREE totaling $300,000. Allocations, made for 


the advancement of science and engineer 

write for QUILL . ing at various institutions throughout the 
aon Boh 2 Gane country, are for the academic year 1955-56 

your copy . A major phase of the aid-to-education 
N oe program is authorization of $133,500 for 
Ow... SALES OFFICES IN PRINCIPAL CITIES distribution to 38 colleges and universities 


| for establishment of graduate fellowships 
and undergraduate scholarships and to two 
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Here are the facts to help 
you decide which saves 
you more—50% or 73% 


Can you save by switching from 50 to 
73% liquid caustic? Your answer will 
depend on: 
Your caustic soda freight rate. 
Your facilities for handling caustic 


The amount of caustic you use 
Advantages of 73% liquid 
With 73%, 


saving in freight charges. 65 less 


there is a substantial 


water is shipped per unit weight of 
dry caustic soda. 

You will place fewer orders. This 
cuts down on your billing work 


Disadvantages of 73% liquid 
It is priced $2.00 more per ton (dry 
basis) than 50% because of highe1 
manufacturing costs. 

If you store it as 75% liquid, you 
will need heated, nickel-clad steel 
storage tanks. 

If you dilute 73% to 50% while 
unloading, you will need a coolet 
and other equipment. This repre- 
investment 


sents a considerable 


which can be reduced if you have 


HOOKeR 


+ holla 


which strength should you buy ? 


suitable equipment already on 


hand 
Use this table to see if you 
can save with 73% 
Use the table at right to find your 
approximate saving on freight charges 
The table 


lower 


with 73% liquid caustic 
balances two cost factors 
freight charges and the higher initial 
price of 73% liquid caustic. 
yearly 
multiply the figure in the right-hand 


lo estimate your savings 
column which applies to you by your 


annual tons (dry 


consumpwuion in 
basis 

From these Savings you will have to 
deduct the cost of equipment for 


diluting to 50% while unloading 


Net savings per 


ton (dry basis) 


Freight rate per 
hundred weight 
in cents 


in dollars 
(including taxes) 


) minus 1.40 
10 minus .B0 
15 minus .10 


16 








HERE'S HELP—WITHOUT COST 


You gain much by choosing the 
right strength for your conditions 
In coming to a decision, why not 


give yourself the advantage of 


unbiased expert technical help? 


Hooke: 


sales office puts at your disposal 


A call to your nearest 


without obligation, the experi 
ence gained in 50 years of supply 


ing caustic soda to industry 


Your Hooker technical service 


man can show you what equip- 


ment you need for converting 


1905 





CHEMICALS 


and help you figure your exact 
savings. Why not phone or write 
him today at the nearest Hooker 
office ? 





“CAUSTIC SODA BUYER'S GUIDE" is the 
title of a new pocket-size booklet we 
will be glad to send you. Contains 
helpful facts on the economics of 50% 
other torme of 


and 4% solution 


caustic soda; capacities of tank cars 


and other containers; useful ship 


ping information 


Write for a copy 


Half a Century of Chemicals 
From the Salt of the Earth 


1955 


HOOKER ELECTROCHEMICAL COMPANY 


52 Forty-seventh Street, Niagara Falls, N. Y 


NIAGARA FALLS * TACOMA * MONTAGUE, MICH 


September, 1955 
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LUBRICATE 
PLUG VALVES 


BETTER, SAFER, 


AND AS MUCH AS 


20-TO-1 
FASTER 


ss be ee 


DELTA 


GUNS and 
FITTINGS 


By adapting the Delta-Desco System, one 
man can lubricate as many as TWENTY plug 
valves—while by the jack screw method o 
man can service only ONE, The Delta-Desco 
System is not only faster, but easier, safer, 
and more positive. 

The lightweight Delta Gun offers 
safety features, develops 10,000 Ibs. and is 
tested to 30,000 Ibs. pressure. Delta fittings 
for any lubricated plug valve, guaranteed 


15,000 Ibs 


Write for catalog and prices 


many 


not to leak under pressure 


The Only Complete Plug Valve 
Lubrication Company 


DELTA ENGINEERING SALES CO. 
804 Louisiana Ave. Shreveport, Lo. 


Sales Offices in All Principal Cities 


DELTA-DESCO 


PLUG VALVE 
EF tuBsRICANTS 
AND EQUIPMENT 


LUBRICANTS FITTINGS GUNS LUBRICATORS 


406 


| 
| 
| 
| 
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educational foundations for 
ing deserving students 

Another part consists of $167,500 allo 
cated to 19 institutions, most of it 
marked for unrestricted use in current ex- 
pansion and operating programs. Over and 
above these grants, the has allo 
cated $140,000 for distribution to a num 
ber of schools for research on specific 
projects which supplement the company’s 
own research 


use In assist 


fal 


‘ ompany 


Quaker Pioneer Rubber Mills, div 
sion of H, K. Porter Company, Inc., has 
named James H. Joyner manager of Pa 
cific Coast sales, Formerly manager of the 
company's Los Angeles branch office, he 
will be in charge of sales in ten western 
states 

Joyner has been with Quaker Pioncetr’s 
Los Angeles office since 
acquired by the H. K. Porter organization 
in 1954. He previously served Quaker 
Rubber Corporation as a salesman and 
later as manager of its St. Louis branch 


the company was 


Wolverine Tube, Division of Calumet 
& Hecla, Inc., has named Gerald S. Feild 
as sales representative for For- 
merly office sales representative at the 
company’s Decatur, Ala., plant, he will 
headquarter at Atlanta. 


Georgia 


The Foxboro Company has author- 
ized Yokogawa Electrical Works, Ltd., to 
make and sell its line of instruments in 
Japan. The Tokyo company will manu- 
facture the full Foxboro line, in addition 
to its own electrical strip chart instruments 


Groth Hanlon 
Farris Engineering Corporation has 
promoted Edward Groth, Jr., to manage: 
manufacturing plant in 
with the affiliated Far 
Groth 
Farris organization since 
Flexible Valve 
W. Hanlon was appointed sales 
He joins the company with | 
experience in the sale and 
equipment for the petroleum 
and chemical industries on an international 


ol its new valve 
Houston, Formerly 
rs Stacon 
with the 
For 
Charles 
manager 


has been 
1949 
Corporation, 


( orporation, 


Farris 


years manu 


facture of 


basis 

In addition to his duties as plant man 
Groth will 
offices in the 
Two other managers also have 
named. They are Charles S. Lewis, 
headquartered in Chicago and in charge 
of the Mid-West and Albert F. 
Stumm, stationed in Philadelphia as man- 
ager for the Mid-Atlantic states 


ager, have supervision over 


sales company’s Southwest 


arca area 


been 


area, 


Air Products, Inc., has released its 
manager of government sales, William H. 
Thomas, for assignment to the Department 
of Commerce’s Business and Defense Serv- 
ices Administration. He will serve as man- 


One of 12 Test Cham- 
bers ot Sperry Gyro- | 
scope, Great Neck, t. 1. 


Need a SPECIAL 


jal 
om History »Y 


thetic Rubber Twice os Fost 


Cooling System ? 


Then the chances are that Frick engineering 
and production facilities can serve you. 

We specialize in custom-built refrigerating 
and air conditioning equipment: our engineers, 
designers, foundrymen and mechanics team up 
to handle those unique jobs which other manu- 
facturers hesitate to accept. 

We just furnished, for example, a 25-foot 
shell, over 7 feet in diameter, with complete 
equipment for conditioning air at 100 pounds 
pressure for a huge wind tunnel. 

Tell us what you need—we'll do the rest! 
Branches and Distributors in principal cities, the 
world over. Write 


Orange jJvice is Concentrated with Frick Re- 
versed Retrigeration at 1 10th the Cost of Steam 


WAYNESBORO 


PETROLEUM 


PENNA 


REFINER 





HasTELLoY alloys were Aerated Sul Hot Sulphuric 
the only material tried Hydrochloric phuric Acid Acid and Hydro 

Acid Pickle Bath Pickle Bath gen Chloride 
that lasted for years 


in these installations. 


Hot Hydrofluo Hot Ferric Aluminum Chlo 
Acid ride ride Catalyst 


Boiling Hydro 
shloric Acid 





HASTELLOY Alloys last for years 
under severe corrosive conditions 


These graphs were drawn from data on actual installa HasreLtoy alloys were still going strong when the data 
tions of HasTreLtoy alloys in severe corrosive media. No were obtained, In some. corrosion was complicated by 
other material tried lasted more than six months in most ibrasion, impact, and the presence of contaminants 
of these installations, some considerably less than this Samples for testing Hasrec.coy alloys under actual oper 
HASTELLOY alloys lasted for years ating con litions are available without obligation Ju tletu 

Use of Hasre.Loy alloys saved time, money, and produc know what corrosive conditions are involved. For a copy 
tion time in all the installations. The graphs do not te I the of a booklet deseril ing Hasrs LLOY alloys get in tous h with 


entire story by any means. Some of the parts made of the nearest Haynes Stellite Company Office 


A\\Y/I =e) HAYNES STELLITE COMPANY 
‘ ) : A Division of Union Carbide and Carbon Corporation 
: WCC 


TRADE MARK 


4ant.4..0O0 YW S&S ‘ f ffices and Works: Kokomo, Indiana 


ale jitice 


Angeles « New York 


Haynes” and “‘Hastelloy”’ are registered trade-marks of Union Carbide and Carbon Corporation 
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UNIFORM, CLEAN 
ACCURATELY THREADED 
STRICT ADHERENCE 10 

SPECIFICATIONS 


VICTOR alloy Studs and Bolts have met the exacting 
standards of the oil industry for more than 30 years. 
Victor is accustomed to meeting your requirements 
of quality, price and delivery. Try VICTOR 

ext time you need any fastening. 


Write for the new, easy to use 
VICTOR catalog. 


VICTOR PRODUCTS CORP. 


W BELMONT Avi i] 


OLD SLUSH POND 
GETTING YOUR GAUGES? 


REPAIR THEM! 


Throwing away worn gauges 
is expensive. Save % to %4 the 
cost of a new one with our de- 
pendable, quality repair service. 


All work guaranteed. Fast return. 


is 


ce) TULSA GAUGE 


AND 


INSTRUMENT CO. 


1133 N. UTICA @ TULSA, OKLA. 
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ager of the administration's 
dustrial Equipment division 
Thomas loan to the government 
from his company under a rotation system 
whereby 


General In- 
is on 


businessmen volunteer their sers 
ices for six months or longer without com 
pensation. He has been with Air Products 
since 1946 


The Cooper-Bessemer Corpora- 
tion has assigned C, M. Reagle as district 
manager for its New 

York territory. A vice 

president and director 

of the company, he 

also is manager of its 

marine 

The new assign- 

ment will give Reagle 

close contact with the 

application of centrif- 

ugal and 

ing Compressors in 


sale 5S 


reciprocat 
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that area. He joined 
the company in 1922 
and was elected a vice 
president and director 


Reagle 
in 1925 
Jones & Laughlin Steel Corpora- 
tion has added a new sales office to the 
operations of its Canadian subsidiary, Jones 
& Laughlin Stee! Sales Company, Ltd. The 
new office, to be headed by H. Carl King, 
will be located in Regina, Sask., and serve 
the oil industry in Saskatchewan and 
southeastern Manitoba. King has been 
serving as the division's resident sales rep 
resentative in Regina for the past year 


Solvay Process Division, Allied 
Chemical & Dye Corporation, has elevated 
I. H. Munro to vice president, With the 
company since 1935, Munro was appointed 
assistant chief engineer in 1945 and six 
years later assumed the duties of chief 
engineer, He had served as assistant to the 
executive vice president since 1953 


| 


| Tube Turns, a division of National Cyl- 

| inder Gas Company, has appointed Frank 
Briggs to the staff of its Sales Develop- 
ment department, Briggs joincd Tube 
Turns in 1942 and became a member of 
the plant’s Accounting and Materials sec- 
tion. He was transferred to the Sales de- 
partment in 1947. 


Rockwell Opens Repair Center— 


Kaiser Steel Corporation has named 
Kenneth V. Dawson sales engineer in the 
Napa Fabricating division. Dawson, who 
recently retired from the Navy with the 
rank of rear admiral, will represent Kaiser 
Steel in contracts with engineers and de- 
signers on general fabricating work 


L. O. F. Glass Fibers Company has 
made two changes in the personnel of its 
Southwest region. Robert E. Simpson was 
made sales manager of the region with 
headquarters in Houston, and Robert N. 
Heyman was made district manager of the 
Dallas area 

Simpson was formerly with Glass Fibers, 
Inc., holding positions as Atlanta regional 
sales manager, Atlanta branch manager 
and representative in Detroit. Hey- 
man, who had with Glass Fibers, 
Inc., more than two years when it merged 
with L. O. F, Glass Fibers, had spent 
most of his with the company as 
Southwestern representative, head 


sales 
been 


time 
sales 
quartered in Dallas 


The Perkin-Elmer Corporation ha: 
opened a new regional 
Pasadena, Calif., to handle 
for the line of process 
control and laboratory equipment in the 
western and northwestern states. Personne] 
of the new office include Winston C. Loe 
sale of process-control equipment, 
Thomas A. Guerin for the sale of labora 
tory instruments, and Albert W. Ehm who 
will be service enginee 


sales office in 


sales and serv 


ice company 5 


for 


Crane Company has appointed R, G, 
Hunter district manager with headquarters 
in Dallas. Manager of the company’s Tulsa 
branch office since 1946, Hunter was 
named to succeed J. A. McMurry, elevated 
to director and transferred to the head 
Chicago. Hunter has been with 
Crane since 1925 when he joined the com 
pany at its Springfield, Ill., branch 


office in 


Hills-McCanna Company has named 
Charles Kuhn sales manager for its Prod- 
ucts division. Kuhn will be responsible for 
the sale of the company’s line of pumps, 
valves and lubricators. He formerly was 
vice president in charge of sales for Fan- 
steel Metallurgical Corporation in North 
Chicago 


Cardinal Chemical Company has 
moved J. T. Mobley to Hobbs, N. M., 
where he will be station manager. For- 
merly located at Odessa, Texas, he was 
promoted from treating engineer. With 


The largest gas-meter repair center in the Southeast has been opened in Atlanta by Rockwell 
Manufacturing Company of Pittsburgh. Designed primarily for repair and servicing of gas equip 
ment, the new structure also will be used for repair of water meters, petroleum and industrial 
liquid meters and lubricated plug valves. The center will be the first major installation in that 
region offering meter-repair service for users of liquefied petroleum gas. 
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Corrosioneerin 


Quick facts about the services and equipment Pfaudler offers to help you 





Published by The Pfaudler Co., Rochester, N.Y. 


News 


reduce corrosion and processing cost 





These “extras” pay 
big dividends for 
Pfaudler customers 


Besides bringing you the benefits of 
ever 70 years’ experience in the 
process equipment business, Pfaudler 
provides a number of extra activities 
to help increase the industry’s knowl- 
edge of corrosioneering as a whole. 
CORROSION FORUMS, held sev- 
eral times a year, provide a three- 
day conference on latest develop- 
ments in processing equipment 
Hosted by Pfaudler, the meetings 
spark a lively interchange of ideas 
among processing men. 
MAINTENANCE CLASSES teach 
Pfaudler customer operating person- 
nel the proper methods of upkeep for 
all types of equipment, helping to 
reduce maintenance time and costs. 
RESEARCH LABORATORY 
keeps its doors open to everyone with 
corrosion problems. This may include 
pretesting your product in a labora- 
tory model of a Pfaudler Unit, such 
as the new conical glassed steel dryer 
blender. Or it may mean sending you 
sample buttons of glassed steel for 
testing with your own product at 
your plant. Pfaudler research people 
are also frequently called upon to 
speak or write for the benefit of the 
chemical industries at large 
We mention these extras — only a 
small percentage of all the activities 
at Pfaudler — to point out that, while 
we pay our rent with the money we 
earn by building equipment, we de- 
vote a great deal of effort to study 
and research — making every effort to 
provide you with the most advanced 
developments in design, corrosion 
resistance and durability. 


Corrosion Forums ot Rochester provide liberal 
exchange of operating ideas plus a quick look 
at the future. 


September, 1955 
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How to stop contamination 
when processing sticky products 


A good example of a clinging product 
is polyvinyl! chloride. It sticks to most 
everything. And when it forms a 
layer on the inside of an all-metal re- 
actor, it creates a serious cleaning 
problem, because material left ad- 
hering to the walls will contaminate 
succeeding batches 

Another drawback often encoun- 
tered in metal reactors is metallic 
contamination, which upsets the heat 
stability of the resin. 

You can eliminate these two haz- 
ards with Pfaudler glassed steel poly - 
merizers. Practically nothing sticks 
to their smooth inner surface. Clean- 
ing is quick and easy. 

And there is no metallic contami- 
nation. Pfaudler acid-alkali-resistant 
glass shrugs off attack by all acids 
except hydrofluoric, resists alkaline 
solutions up to pH 12 at 212° F. This 
provides a broad latitude of applica- 
tions which can be served by this 
equipment. 

Your Pfaudler representative will 
gladly discuss your own processing 
needs with you. Call him or write us 


CUTAWAY VIEW of Pfaudier Glassed Steel Re- 
actor shows two good reasons why it con easily 
handle sticky products: Smooth glass surface, 
plus a highly efficient, rigidly supported agi 
tator which is capable of maintaining thick, 
heavy suspensions 


Glassed steel polymerizers 
improve heat transfer at General Tire 
These Pfaudler Reactors at General 


Tire and Rubber Co., Ashtabula, 
Ohio, process HCl with PVC, at pres- 
sures as high as 200 psi. Once started, 
this reaction becomes very exother- 
mic, and accurate temperature con- 
trol becomes a vital necessity. Be- 
cause glass reduces filming on the 
reactor walls, closely controlled heat 
transfer is easily accomplished with 
minimum impedance. 

Another important problem is pro- 
tecting the product from contamina- 
tion by lubricants, metal, or product 
which has remained from earlier 
batches. The corrosion resistance of 
Pfaudler Glassed Steel prevents me- 
tallic contamination and the smooth, 
nonadhering surface prevents accu- 
mulation of product 

These reactors are %3500-gallon 
units. Since ten of them were put in- 
to service in October 1954, the rec- 
ords show that they have maintained 
a very high level of product purity 
and quality, with regard to particle 
size and temperature of processing 
Write or call your Pfaudler repre- 


sentative for further details on the 
results possible with the remarkable 
corrosion resistance of glass plus the 
working strength of steel. 


& Seem aw Fs 
=. one 


These glassed steel polymerizers protect the 
purity of PYC at General Tire, 
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the company since 1953, Mobley replaces 
Gene Swindle who was transferred to the 
Odessa station, 


Emsco Manufacturing Company 
has joined with the recently-acquired 
Johnston Pump Company in a program to 
coordinate and direct the advertising of 
both organizations. William J. Alexander, 
advertising manager for Johnson Pump, 
has also been appointed advertising man- 
ager of Emsco Manufacturing, to head the 
new programm 


Taylor instrument Company has 
appointed Alvin J. Fink assistant regional 
manager for Los Angeles and the Inter- 
mountain territory. This is the second new 
assistant regional manager in the com- 
pany’s West Coast organization. 

The other is pong E. Philpot who will 
be responsible for industrial sales in the 
San Francisco area and the Northwest 
territory. Both men report to George H. 
Linsley, Jr., regional manager. 

Fink has been with the company 30 
years, 19 of which have been on the 
West Coast. Philpot has been with the 
company since 1935 and has had wide 
experience in engineering, sales and ad- 
ministration. 


Diamond Alkali Company has elected 
James A, Hughes treasurer, succeeding 
Arthur W. Crossley, who is leaving the 
poeeeer For the past five years, Hughes 
has been vice president and general man- 
ager of Bryant Heater division of Affiliated 
Gas Equipment, Inc. 


Hold Annual Sales Meeting— 


The annual sales meeting of W. C. Norris Manufacturer, Inc., was held recently at the company 
headquarters in Tulsa. The meeting was attended by 28 men representing management and field 


personnel. 


Front row, left to right, are: William L. Butler, executive vice president; D. P. Hagaman, assistant 
sales manager; Arthur Miller, Jr., sales manager; G. W. Davidson, Jr., vice-president, sales; Edward 
C. Bolger, president, all of Tulsa; W. J. Whitaker, sales representative, Fort Worth. 

Second row: LeRoy Mitchell, Casper, Wyo.; J. A. Getty, Wichita Falls, Texas; J. G. Russell, 
Oklahoma City; Paul Colvard, Odessa, Texas; Hamp Brooke, Houston; A. L. Ethriedge, Oklahoma 


City; Dan Coates, Ardmore, Okla. 


Standing: J. E. Giles, Tulsa; M. L. Parker, Odessa, Texas; D. W. Stewart, Midland, Texas; Clyde 
C. Sights, Evansville, Ind.; R. A. Preis, Jr., Lafayette, La.; J. D. Bain, Corpus Christi, Texas; Ralph 
Preston, Wichita, Kans.; A. A. Hardy, Chief Engineer, Tulsa; W. C. Tolleson, Kilgore, Texas; 
K. M. Cook, Abilene, Texas; Kenneth Hance, Salem, Iil.; R. E. McBurnette, Shreveport, La.; C. L. 
Snelling, Gulf Coast district manager, Houston; C. T. Fair, Great Bend, Kans., and J. C. Schaff, 


Tulsa, 





as petrochemicals. 


refining industry. 





The Chemistry of 
Petrochemical Reactions 


By LEWIS F. HATCH, Ph.D. 
Professor of Chemistry 
University of Texas 


This 192-page, completely indexed volume is the only thorough 
and exhaustive treatise on the basic chemistry of reactions and 
processing of those products and intermediates popularly classified 


A completely contemporary study, this book is an immediate and 
valuable reference for anyone engaged in either the chemical or 


PRICE: $4.50 A COPY 


Order your copy now via prepaid parcel post 


Address: Book Department 


THE GULF PUBLISHING COMPANY 


P. O. BOX 2608, HOUSTON, TEXAS, U.S.A. 
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United States Steel Corporation 
has named Glenn L, Martin manager of 
the Orange, Texas, plant of its American 
Bridge Division. A veteran of 20 years with 
the company’s Consolidated Western Steel 
Division, Martin was general superintend- 
ent of the Consolidated Western plant at 
Orange before his recent transfer to the 
American Bridge Division 


Leeds & Northrup Company has 
promoted a sales field engineer to district 
manager and changed the territory of an- 
other district manager. Earle D. Moiles, 
Jr., was advanced to manager of the com 
pany’s Boston office. He replaces Paul K. 
Welch, transferred to head the New York 


office 


Chicago Bridge & Iron Company 
advertising manager Milo E. Smith has re 
tired after serving in that position since 
1926. Smith, who joined the company’s 
Advertising department in 1923, has been 
active in the Chicago Industrial Advertisers 
Association and the National Industrial 
Advertisers Association 


Cochrane Corporation has designated 
Dickey Engineering Company as its sales 
representative for Tennessee. The new 
agent is located in Knoxville 


The Dow Chemical Company has 
made Paul S. Foster manager of its San 
Francisco office, serving central and north 
ern California, Nevada and Utah. Foster, 
who started with the company in 1946, 
was a chemical salesman in San Francisco 
until 1949 when he was named assistant 
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The FW Eductor is a discharge side propor- 
tioner. Comes in 14" and 2'4" sizes. They 
operate efficiently on Ds eerney ranging from 


75 to 175 p.s.i. at the Eductor inlet. 


One for the road! 


Protect against flammable liquid fire 
due to tank truck accidents 


With more traffic on congested high- 
ways, more filling stations, more and 
more gasoline tank trucks in daily serv- 
ice, your city is in greater danger of a 
flammable fuel fire than it has ever been 
before. A sudden crash of a tank truck 
passing through your city streets to- 
morrow could confront you with a 
difficult-to-control flammable liquid 
fire. 

The use of Rockwood FW Eductor 
reduces the danger of disastrous losses 
due to such a fast-spreading fire. De- 
veloped for operation with Rockwood’s 
FFF nozzle and SG-60 nozzle with FF 
extension unit, the FW Eductor intro 
duces Rockwood regular FOAM, 


Double-Strength FOAM or WET (1% 
or 2%) into the hose line, quickly con- 
trolling and extinguishing flammable 
liquid and other fires 

Rockwood FW Eductor is the sim- 
plest form of proportioning you can 
buy. Ideal for municipal fire depart 
ments, oil refineries and industrial 
plants, it can be attached between dis 
charge gate of a fire truck and hose line, 
or between hydrant and hose line, or 
between two lengths of hose 

Be prepared. Put this great fire 
fighter to work for you 


Specify Rockwood FW P: 


Eductor when you order — - 
a fire truck MH 


ROCKWOOD SPRINKLER COMPANY 


Engineers Water 





to Cut Fire Losses 


PORTABLE FIRE PROTECTION DIVISION ~- 1084 Harlow Street, Worcester 5, Mass. 
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FFF Nozzle comes with 
Foam screen and solid 
Foam stream shaper. 











Rockwood Eductors are designed for use with 
both the Rockwood FFT nese and the 8G-60 
nozzle with FF extension unit. 8G-60 is an all 
purpose nozzle that fights fires 5 ways high 
velocity WaterFOG, low velocity WaterFOG 
(with applicator), FogFOAM ectid stream of 
water or of FOAM. FF extension unit die 
charges Rockwood FOAM in a solid atream or 
as FogPOAM, and covers large areas at one 
time 








The Variable FW Metering-Check Valve 
on the Rockwood Eductor is highly versatile 
and is furnished with each FW Eduector. It in 
corporates both the Metering Valve and Mall 
Check Vaive in one unit, and meters material 
into the hose line in any proportion from 1 
through 6% 














Rockwood Double-Strength Foam Liquid, 
} parts mixed with 97 parte water, forma a solid 
FPOAM blanket that quickly reaseals iteelf 
Available in 5-gallon or 60-gallon drums 





f 


 ) 
ROCK WOO) 
wet” 


7 vemnie comrser oqgueme 1 


~~ ———” 











Rockwood WET, ! 


water, increnm penetration nd extinguishing 


part mixed with 99 parts 


action of water. Excellent for deep seated fires or 
where water is scarce. Can be used in propor 
tions of or by volume for Class A and i 
fires A ‘ ‘ on cam of gallon 


drume 


use Readers’ Service Cards lost page +] | 








Two Murray Vertical Type V 
Turbines driving Deep Well 
Pumps in a southern Oil Refin- 
ery. They are rated at 113 H.P. 
at 1750 RPM and operate with 
600 #—650° F. steam extract- 
ing to atmosphere. 


® Murray Vertical V turbines, both geared and direct-connected, are being 
used more and more for driving vertical pumps of all types. The Murray Ver- 
tical V turbine is designed from top to bottom as a vertical turbine, not just 
a horizontal turbine, “upended.” The Murray Vertical is especially constructed 
and arranged for vertical mounting. 

Murray vertical turbines can be furnished for steam pressures up to 600+, 
750° F. TT. and back pressures as high as 100+ and can carry most normal 
thrust loads imposed by vertical pumps. 


Vi lf * R AY IRON WORKS COMPANY 
BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quarters of a Century 
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manager of chemical sales for Dow’s West 
ern division. In 1950 he became chemical 
sales supervisor for the San Francisc 
office 


Laclede-Christy Company, division 
of H. K. Porter Company, Inc., has ap- 
pointed James W. Moore as personnel 
director. He recently did personnel work 
in the Security division of McDonnell 
Aircraft Company and with A. C. F, In- 
dustries, Inc. 


The Girdler Company has added Dr. 
Richard L. Harvin to the staff of its Gas 
Processes division. He will serve as a proc- 
ess engineer, The company is a division of 
National Cylinder Gas Company 

Dr. Harvin obtained his Ph.D. in chemi- 
cal engineering this year at the University 
of Florida where he has been engaged in 
research and teaching in the Chemical 
Engineering department since 1947, 


The Airetool Manufacturing Com- 
pany has selected Paul W. Martin, 
member of its Research and Development 
department, to direct the company’s re 
search activities in the development of new 
products and improvement of its line of 
equipment. Martin joined the company 
early this year. 


Wolverine Tube, Division of Calumet 
& Hecla, Inc., has moved its north Cali 
fornia sales office to San Francisco. The 


offices formerly were located in San 


Mateo. The company also has appointed 
R, C, Cain as a new sales representative ir 
that area. 


Nordberg Manufacturing Com- 
pany has picked Lively Equipment Com 
pany, with offices in Albuquerque and E! 
Paso, as distributor for its line of diesel 
engines in New Mexico, the El Paso area 
and northeastern Arizona 


The Dow Chemical Company ha: 
appointed L. A, Doan assistant genera! 
manager of its Western division. Doan 
who has been with the company since 
1941, had been western sales manager for 
the past four years 


Sharpes Chemicals, Inc., has been 
dissolved as a corporation to become an 
operating division of Pennsylvania Salt 
Manufacturing Company. Sharpes was as 
quired by Pennsalt Chemicals through ar 
exchange of stock in 1951. Its operatior 
will continue without change under the 
direction of Lee H, Clark, general manager 


Climax Molybdenum Company ha: 
made John H, Trescot, Jr., assistant man 
ager of its Oil department. Before joining 
the company Trescot was connected with 
the Pipe Line department of Shell Oil 
Company 


Carrier Corporation has appointed 
Ray A. Tritten assistant general manager 
of its West Coast divisions, He will report 
to William J. Bailey, vice president head 
ing the company’s four divisions in that 
area 

Tritten joined Carrier at Syracuse, 
N.Y , in 1947 and after subsequc nt assign 
ments as assistant superintendent of the 
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Johns-Manville announces the development of 


new SIL-O-CEL I6L 


Insulating Fire Brick... 


Lompoc, California, where Jobns-Manville mines and 
processes diatomaceous silica insulating materials 


Combines outstanding physical and 
thermal properties for furnace service to 1600F 





I—has less than 0.1% reversible thermal expansion at I600F 


Check these properties of 2—provides high load-bearing strength 


SIL-O-CEL 16% 3—for direct exposure or back-up service 


Maximum service temperature 


1600F, back-up or exposed Here is a new development of Johns- Cel 16L and other J-M Insulating 





Approximate density 
33-35 Ib per cu ft 


Transverse strength 60 psi 
Cold crushing strength 350 psi 


Linear shrinkage 
0.7 percent at I600F 


Reversible thermal expansion 
less than 0.) percent at 1600F 


Thermal conductivity 

(Btu in. per sq ff per 0.92 at SOOF 
F per hr at indicated 1.07 at lOOOF 
mean temperotures) 1.22 at ISOOF 








Manville insulation and refractory re- 
search. Its exceptional characteristics 
provide important savings in furnace 
construction. Made of diatomaceous 
silica, Sil-O-Cel* 16L Insulating Brick 
is light in weight... has low thermal 
conductivity... high structural 
strength. And where furnace linings 
are subjected to severe heat shock or 
where high load-bearing properties 
are needed, Sil-O-Cel 16L offers out- 
standing performance. 


Sil-O-Cel 16L is now available 
Samples will be sent on request. Also 
available without obligation is Book 
let IN-1L15A, which describes Sil-O 


Brick and Insulating Fire Brick for 
service to 3000F. Write Johns-Man- 
ville, Box 60, New York 16, N.Y. In 
Canada, 199 Bay Street, Toronto 1, 
Ontario. 


O-Cel is a donne Me 





Replaces SIL-O-CEL Netural Brick 
The development of Sil-O-Cel 16l 
Insulating Brick has resulted in the 
discontinuance of Sil-O-Cel Natural 
Brick. The outstanding properties of 
Sil-O-Cel 16L make it the ideal re 
placement for Sil-O-Cel Natural Brick 
for back-up use. In addition, the prop 
erties of Sil-O-Cel 16L Brick extend its 


use 10 expose d service appl ations JM| 
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many more hours on stream 
without forced shutdown 


with EXT vel 


OIL-GAS TANDEM COMBUSTION 


Exclusively for vertical firing, the new National Airoil VERTI- 
CAL Tandem Block Units retain all the features of our regular 


UNITS 


horizontal Tandem Units . . . plus: special, pre-cast refractory 
shapes for easier, cost-saving vertical installation and mainte- 
nance; secondary air inlet louvres for positive control of vertical 
flame pattern; and, all steel duplex detaching gear which enables 
swift, simple vertical burner changeover. 

VERTICAL and HORIZONTAL Tandem Units hold air in 
the combustion zone until fuel and heated air are thoroughly 
mixed, This means that ignition takes place in a hot zone; the 
result: high fuel economy through more rapid combustion with 
a minimum of excess air. NATIONAL AIROIL’s patented 
Tandem Combustion Units allow secondary air to be easily and 
accurately controlled. By adjusting air control louvres, flame 
can be shaped to radiate heat uniformly without tube impinge- 
ment, 

The VERTICAL or HORIZONTAL Tandem Unit is always 
fired with NATIONAL AIROIL Combination Oil and Gas 
Burners . . . has a high turndown ratio with a steady flame tem- 
pry using either fuel oil or gas. With the TANDEM 

NIT’S clean flame, a cold furnace can be brought to full ca- 
pacity in a short time. 

Mes f many more hours on stream, without shutdown” . . . 

es, YOU will realize higher profits from YOUR heaters when 

ATIONAL AIROIL VERTICAL or HORIZONTAL Tandem 
Units are specified. Our new Bulletin 498 is yours for the asking. 


TIONAL AIROIL BURNER CO., INC. 


CHEMICAL-PETROLEUM DIVISION 


Main Office & Factory: 1254 EAST SEDGLEY AVE., PHILADELPHIA 34, PA, 
Southwestern Division: 2512 South Boulevard, Houston 6, Texas 
INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 


For more data on advertised products, use Readers’ Service Cards, lost page 
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standards department and director of 
process engineering, was named chief fac- 
tory engineer in the Unitary Equipment 
division. In 1954 he was appointed prod 
uct manager for Carrier Self-Contained 
Weathermakers 


United States Steel Corporation 
has appointed James C, Dendy as assistant 
district engineer for machinery and equip- 
ment sales and service at Greggton, Texas 

Dendy joined the company’s Oil Well 
Supply division as an engineer trainee at 
Hobbs, N. M., in 1953. In 1954 he was 
transferred to Greggton where he served 
in the same capacity. 


Flexonics Corporation has authorized 
Bushnell Controls & Equipment Company 


| to serve as its exclusive sales representative 


| Harbison-Walker 


PETROLEUM 


in the Los Angeles area. 


Refractories 
Company has been granted an 
permit by the Atomic Energy Commission 


access 


| in accordance with the government's pro- 


gram for industrial atomic energy develop- 


| ment. Harbison-Walker will be given access 


to classified information with a view to 
developing a program of active participa- 
tion, The company has established a nu- 


| clear research unit in Pittsburgh, headed 
| by C, Burton Clark, a senior Mineralogist. 


| Taylor Instrument Companies has 


moved its former San Francisco offices and 
plant across the bay to San Leandro, Calif 
The relocation gives the 
cern enlarged plant facilities for that area 


instrument con- 


The Cooper-Bessemer Corpora- 
tion has assigned S. N, Campbell to its 
Houston office. He will handle engineering 
and sales work in that area. He formerly 
was stationed with the Engineering section 
at the company’s headquarters plant in 
Mount Vernon, Ohio 


Borg-Warner Corporation has 
elected Alonzo B. Kight as vice president 
of Borg-Warner International Corporation, 
its export subsidiary. With the company 
1948, Kight had served as assistant 
1952. A patent at- 
was assigned to the Naval Re- 
World War Il 


Since 
to the president since 
torney, he 
search Laboratory during 


L. O. F. Glass Fibers Company has 
named Thomas L, Carver as sales manager 
for its Eastern division. He previously was 
New York district manager for the Fiber 
Glass division of Libby-Owens-Ford. That 
division and the Corrulux division of 
Libby-Owens-Ford were merged with Glass 
Fibers, Inc., earlier this year to form the 
new L, O. F. Glass Fibers Company 


Johns-Manville Corporation has 
made Clinton B. Burnett general manager 
of its Celite division. Burnett, who will 
continue as vice president of Johns-Man- 
ville Products Corporation, succeeds Arthur 
S. Elsenbast, who retired. Burnett 
viously was director of engineering 


pre 


ACF industries, Inc., has acquired Key 
Company, an East St. Louis, Ill, manu- 
facturing All property and assets 
of the Key Company were transferred to 
ACF the of ACF 


concern 


on basis of one share 
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LIGHT WEIGHT FOR QUICK 
ASSEMBLY... Avcoa Alu- 
minum Pipe weighs only 
one-third as much as 
carbon steel pipe. This 
means far easier handling 
of portable gathering lines 
... faster construction , 
easier, cheaper transporta- 
tion of pipe . . . less work 
load in erection, (That's 
why farmers use ALCOA 
Aluminum Pipe for irriga- 
tion systems. They know 
savings when they see 
them.) 


UNMATCHED FLEXIBILITY 
AND PORTABILITY make 
ALCOA Aluminum Pipe 
ideal for use in rough ter- 
rain. Leakproof couplings 
and fittings make assembly 
quick and easy. ALCoa Alu 
minum Pipe is strong, too 

. made in alloys equal 
to low carbon steel in me 
chanical strength. (That's 
why the construction in 
dustry uses portable alu 
minum pipe to bring com- 

= Eine : : pressed air to drills.) 


show HOW ALCOA ALUMINUM PIPE CUTS COSTS 


of temporary oil, gas and water lines 


ALcoA Aluminum Pipe resists sulfur and hydrogen 
sulfide normally found in sour crude oil . . . does not 
cause sludging of lubricating oil or gum formation in 
gasoline. Because of its excellent properties at sub-zero 
temperatures, aluminum pipe is a natural for use in 
liquefied gas processes. It’s nonsparking . . . may be 
used safely to carry inflammables. 

Write today for our FREE booklet, Aleoa Aluminum 
Pipe and Fittings. Gives complete information on cut- 
ting, bending and joining plus valuable technical data. 

COSTS LESS PER FOOT, TOO . . . Compared with other corrosion- 


resistant metal pipe, ALCoA Aluminum Pipe is far cheaper per foot 
*eeeeeeeeweeweeeeeeweeweeeeeeeeeeeeeeeeeeeeeeneee 
Aluminum Company of America 


905-J Alcoa Building, Pittsburgh 19, Pennsylvania 


Please send me your FREE booklet, Alcoa Aluminum Pipe and Fittings 


ALcoA &. 
ALUMINUM |: om 


Nome 





ALUMINUM COMPANY OF AMERICA Address 


City lone SYote 


eeeeveeeweweveneeeeeea eee eeaeeeeaeeaeeeeeeneeeee 
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— another N 
— patented ( 
No. 2183859 


VERSATILE 


— has mixed 
from clay slig 
cillin, 


HIGH CAPAC 
— installation 
of 400 GPM a 
ities of 75,000 


PRESSURES 
to 400 psi 
pressures po! 


TEMPERATUR 
— to 300° C. 


OS 
oi 


FOR 
CONTINUOUS 
MIXING... 


FLOMIX 


Use Nettco Flomix to combine liquids, 
gases and liquids, and liquids and 
solids as they flow through a pipe 
line. Flomix gives you these important 
advantages: @ fast, uninterrupted 
processing, @ increased uniformity of 
product, © simplified piping layouts, 
© complete elimination of intermediate 
storage tanks and mixing vessels, and 
© reduced maintenance. 


Nettco Agitation Engineers are ready 
to discuss the application of Nettco 
Flomix to your continuous processing 
problems: for mixing, blending, react- 
ing, washing, contacting, bleaching, 
absorbing, chlorinating, clarifying. 

Send for Bulletin No. 531 describ- 
ing Nettco Flomix to New England 
Tank & Tower Co., 81 Tileston Street, 
Everett 49, Massachusetts. 


NEERED AGITATION 
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common stock for four shares of Key capi- 
tal stock. The recently-acquired organiza- 
tion will complement ACF’s Houston sub- 
sidiary, W-K-M Manufacturing Company 


Carrier Corporation has organized 
Carrier-Houston Corporation, with head- 
quarters in Houston, to handle all products 
of its Unitary Equipment division. Presi- 
dent of the new subsidiary is Walter H. 
Steitler, who has been with the Carrier 
organization 21 years 


Joy Manufacturing Company has 
made Lenard D. Snyder its chief engineer 
for oil field products. He will headquarter 
at the company’s Dallas plant. He has been 
associated with George E. Failing Supply 
Company, Continental Oil Company and 
Drilling Accessory and Manufacturing 
Company. He is a registered professional 
engineer in Oklahoma 


The Garlock Packing Company has 
named Walter A. Reynolds manager of its 
district office in Denver. He had been serv- 
ing as sales representative in the company’s 
lower-Michigan and northern-Indiana ter- 
ritory 


The Pfaudier Company has appointed 
Frederick G. Josenhans, Jr., as district 
sales representative for eastern Pennsyl- 
vania. He formerly was assigned to the 
company’s Chemical Sales department. He 
will headquarter in Philadelphia 

Also receiving assignments as district 
representatives are John S. Volpi and Rob- 
ert Scrimgeour. Both had been in the 
Chemical Sales department since 1953 
Volpi was assigned to the territory includ 
ing Kansas, Oklahoma, Nebraska, Colorado 
and northwest Missouri. Scrimgeour was 
assigned to the St. Louis area 


Precision Thermometer & Instru- 
ment Company has picked a Cleveland 
firm, The W. M. Wilson Company, as its 
distributor in north and central Ohio. The 
distributing firm is headed by Warren 
Wilson. 


Worthington Corporation has pu 
chased from The Elliott Company a 15-acre 
factory site formerly owned by Crocker 
Wheeler Electric Manufacturing Company 
in East Orange and Newark, N, J. The 
transaction includes a dozen existing build 
ings, totaling more than 330,000 square 
feet of working floor space 


Graver Water Conditioning Com- 
pany has appointed Edward G. Moninge 
Company as its representative in Minne 
sota, North Dakota, South Dakota and 
northwestern Wisconsin. The new agent i 
headquartered in Minneapolis 


Walworth Company has concluded 
arrangements for the purchase of M&H 
Valve and Fitting Company, an Anniston, 
Ala., firm. Under the terms of the acquisi 
tion, stockholders of M&H will receive 5.! 
shares of Walworth stock for each common 
share ot the Alabama concern 


General Electric Company has ap 
pointed Bertram W. Mahoney as general 
manager of its Industrial Control depart 
ment. He succeeds C. A. Salmonsen wh 
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NE MORE REASON TO CcCHOO 


PRITCHARO COOLING 


TOWERS 


DousLe PANELS INSURE 
TIGHTER CASING 
ON ALL PRITCHARD TOWERS! 


The inner and outer panels, sepa- 
rated by a two inch nominal air space, are 
bolted to the tower for permanently tight 
horizontal joints. 


This nailing machine is used 
for precision assembly of Pritch- 
ard casing panels. Machine 
nailing insures superior con- 
struction. 


FASCINATING READING! 


Anyone interested in cooling 
towers or interested in learning 
more about cooling towers will 
find “Answers to 15 Questions 
about Pritchard Induced Draft 
Cooling Towers” fascinating 
reading! Far more than a mere 
catalog, this brochure has valu- 
able advice on factors to con- 


sider in choosing towers, reliable tips on evaluating cooling tower 
bids. Illustrations plus cross-sectional painting take you right inside 
typical Pritchard tower. Write for this brochure today on your com- 
peiny letterhead! 


Pritchard’s unique casing design insures tighter 
panel joints and greater protection for Pritchard 
towers. The inner and outer panels, separate from 
each other, can move independently without caus- 
ing gaps between panels. 


All panels are factory assembled in jigs and ma- 
chine nailed, even when Pritchard does not per 
form the field labor. Outer panels are of Clear All 
Heart Redwood. Inside panels are Select Heart 
Redwood or better. Clear All Heart trim strips, 
bolted to the tower, permit expansion and con- 
traction of the casing while holding it firmly in 
place. Ship lap joints are placed so that drainage 
is to inside of tower. Each casing board is carefully 
planed to size for uniformity of fit 





Pritchard’s unique, superior casing is one more 
reason to choose Pritchard cooling towers! 


SNOUSTAVYS 
PARTING AR SOR 
PROGALSES 


r. yx. Pritchard «co. 


POPOL SENTAIIVES OF CALIFORNIA 


M0 PEER CSTE E 
feOmM COMET 
7e@ ©coasr 


C00uwe [owtes 
O44 4 AM PREAH SOWA 


ROVE O mH OF 46 Fe PHITEHAOSD © OO 


Dept. 497 , 4625 Roanoke Partway, Hansen City 12, Moy 


will be assigned to special projects in other 
departments of the company. Mahoney 
has been with G. E. since 1922 and since 
April, 1955, has served as manager of the 
Industrial Control department's Roanoke 
Study group 


Byron Jackson Company stockholders 
have approved a merger with Borg-Warner 
Corporation. The merger plan provides 
that Borg-Warner will exchange four 
shares of its common stock for each five 
shares of Byron Jackson. Byron Jackson 
will retain its identity, management and 
operating policies becoming the Byron 


construction was started. 


@ Consultation 
@ Process Development and Design 
@ Mechanical Engineering and 
Detailing 
Purchasing and Expediting 
Supervision of Construction and 
Initial Operation 
Economic Analysis 
Pilot Plants 
Development Engineering 


THE 





Scale Model by The C. W 


CATALYTIC 
POLY FEED 
TREATING UNIT 


lustrated in the photo is a scaled down version of SOHIO’s new 
treating unit now in operation at Lima, Ohio. Designed and engineered by the 
C. W. Nofsinger Company, the 2500 BPSD unit was built in model form before 


“In Engineering, it’s the PEOPLE that Count” 


Engineers and Contractors for the Petroleum and Chemical Industries 


ate Grand Avenue * Kansas City 6, Mo. * Phone Baltimore wane 


Jackson 


poration 


Division of Borg-Warner Cor- 


The Timken Roller Bearing Com- 
pany has appointed E, H. Hughes, for- 
merly manager of its Sales Order depart- 
ment, to a newly-created post as assistant 
to the sales director. He will establish a 
new Sales Planning department and take 
on special assignments 

Named as assistant manager of the Sales 
Order department was J. L. Brown, who 
started with the company in 1925, Don M, 
Brown, who has been with the Timken 
organization since 1922, was promoted to 
manager of the Allocations department 


The Perkin-Elmer Corporation has 
named Paul Hutchinson sales manager for 


Nofsinger Organization 


Combination Units 

Coking 

Thermal Cracking 

Catalytic Cracking 

Catalytic Reforming 

Catalytic Polymerization 
Alkylation 

Petrochemical Plants 

Chemical Plants 

Grease & Compounding Plants 
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its Laboratory Instruments division. Before 
‘ Perkin-Elmer, he wi ted 
joining Perkin-Elmer, he was associa 
with Baird Associates, Inc., serving as sales 
manager. 


Edwards Valves has assigned 
tional territory to W. E. Bowler Company, 
its representative in the Philadelphia and 
Reading, Pa., areas. The company, head- 
quartered in Philadelphia, now will also 
serve the Scranton, Pa., area 


addi- 


Solway Process Division, Allied 
Chemical & Dye Corporation, has named 
Andrew S. Clark as construction manager 
in its Engineering division. With the com- 
pany since 1946, Clark recently completed 
a year’s study as a Sloan Fellow at Massa- 
chusetts Institute of Technology. In 1952, 
he served as project manager in charge of 
construction at Solway’s Moundsville, W 
Va. plant. 


Laclede-Christy Company, division 
of H. K. Porter Company, Inc., has named 
Delmer C. Wright as field sales representa- 
tive in the Birmingham, Ala., territory. He 
replaces H, D. Roach, who resigned. 


Carrier Corporation has appointed 
Philip C. Kosch as sales manager for its 
Bryant division. He will be in charge of 
all Bryant product sales and field engineer- 
ing, except regional and branch manager 
operations. Kosch joined the company in 
1954 as sales training manager. 


Avrora Pump Division, The New 
York Air Brake Company, has made two 
new additions to its eastern sales force 
Charles S. Quillen was named sales engi 
neer in the company’s New Jersey ter- 
ritory, and Schuyler B. Sterling was ap- 
pointed to Aurora’s new Domestic Water 
System department, calling on Eastern 
jobbers and distributors. 


Leeds & Northrup Company has 
made Elwood H. Rogge manager of its 
new plant at North Wales, Pa. He for 
merly was the company’s assistant produc 
tion manager 


The Dow Chemical Company has 
promoted S. G. Sevougian to manager of 
its Framingham, Mass., plant. The plant 
manufactures chelating compounds 
Sevougian formerly was production super 


intendent at Framingham. He has been 
with Dow since 1945. Frank Kottek, who 
had been production manager at the Fram 
ingham plant, was made consultant to the 
plant manager 


J. fF. Pritchard & Company of Cali- 
fornia has selected Cone and Wallace 
Company, Phoenix, Ariz., distributors, as 
its sales representative in Arizona. The firm 
is headed by Kent Cone and William Wal- 
lace. Cone has been engaged in industrial 
sales in Arizona for 25 years. Wallace has 
had a variety of industrial experiences 


United States Steel Corporation 
has elected Kenneth Lieber as assistant 
vice president—sales for its National Tube 
Division. Lieber joined Consolidated West 
ern Steel, now a division of U. S. Steel, in 
1945 as a contracting engineer and since 
early this year has been vice president in 
charge of engineering for that division 


Du Pont Company has appointed Wal- 
lace E. Gordon, assistant director of sales 
for its Graselli Chemicals division, to suc 
ceed William A. Hart as director of the 
company’s Advertising department. Hart, 
who had been with the Du Pont organiza 
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RHEEM DOES THIS 

















INSTEAD OF THIS.. 








chemical 
o residue 


...to give you longer lasting 
linings for steel drums 


Rheem-lined steel drums last longer, and here are two 
good reasons why: 


1. INTEGRATED LININGS 2. SHOT-BLASTING 


Yes, Rheem linings are bonded directly to the steel with 
a bulldog grip. They’re integrated linings. There’s 
nothing between the steel and lining to cause flaking 
or peeling—nothing that can be attacked by packaged 
chemicals! And the linings last longer. 


Rheem physically cleans and roughens its steel by 


YOU CAN RELY ON 4D 


1025 Lockwood Drive, 
Houston 20, Texas 


MANUFACTURING COMPANY 


4901 Jefferson Highway, 


New Orleans 20, Lovisiana 


shot-blasting. Bombarding the steel with high-carbon 
shot, Rheem can thoroughly remove scale and properly 
roughen the surface that must accept the lining. ‘There 
is no chemical residue that could interfere with the lining 
application, and the hills and valleys of the steel 
offer a more positive gripping surface for the lining 


Next time you place an order for steel containers, 
remember this: Only Rheem drums have integrated 
linings. And because they last longer, they give you 
better protection for your product. 


RICHMOND AND SOUTH GATE, CAUF., CHICAGO, 
NEW YORK, UNDEN, MN. J, AND 
SPARROWS POINT, MD 


“It’s better to ship in steel” 


World's Largest Manufacturer of Steel Shipping Containers 











SUN DUAL - FLOW 
i OIL FILTERS REFINE 
AS THEY FILTER 


Patented double ~- jacket 
design preheats lubricant 
and meainteins constant 
temperature while oil is 
filtered A Ve" space 
between outer wall and 
inner jacket permits pre 
heating of lubricant 
without use of an eux 
iliary heater 

All SUN filter elements 
fasten to the under side 
of the filter lid and give 
the operator full oppor 
tunity to check the seal 
of the element to the dis 
charge connection. This 
feature eliminetes any 
chenneling of unfiltered 
oil 

The SUN filter embodies 
every feature engineer 
ingly possible to assure 
positive filteration and 
maximum efficiency 
Aveilable at supply 
stores everywhere 


The SUN Earth filter 
elements ere con 
structed in cartridge 
form eliminating 
the need to fill ele- 
ments and bypassing 
the danger of get- 
ting the earth filler 
scattered inside the 
filter case. The ele- 
ment bag is made of 
8 - oz, white cotton 
duck, Gives lon 
service in spite o 
acids, dirty lube and 
fuel oils. 


Other Sun Filters 
lar Flo 
oem Mo 
@ SUN Diese! Fuel 
Filters 
@ SUN Earth Filter 


E 
@ SUN Fibre Filter 
Element 


\\ 
SA 


TO REPAIR PIPE LEAKS- 
QUICKLY, PERMANENTLY 


ANY 





SKINNER-SEAL EMERGENCY PIPE CLAMP 
fer pinhole or corrosion leaks. 


r 


SKINNER-SEAL PIPE LINE CLAMP for 
long splits and bed corrosion leaks. 


In stock — all supply stores 


M.B. SKINNER COMPANY 


SOUTH BEND 21 NDIANA wes 


For more date on advertised products, 


| Allis - Chalmers 
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tion 31 years, retired. Gordon joined the 
company as a research chemist in 1933 


Manufacturing 
Company has made F, J. Geiger general 
manager of its Norwood, Ohio, works 
Manager of sales and engineering for the 
Electrical section at Norwood since 1944, 
succeeds P, F, Bauer, recently named man- 
ager of the Industrial Equipment division. 


Kaiser Steel Corporation has ap- 
pointed Raymond J. Kopecky accounting 
services manager at its plant in Pontana, 
Calif. Kopecky, with the company since 
1949, previously was in charge of account- 
ing. In his new post, he will be manager 
of accounting and office services. 


Westinghouse Electric Corpora- 
tion has elected Gwilyn A, Price, presi- 
dent of the company since 1946, to serve 
also as chairman of its board. He will con- 
tinue as the chief executive officer, a re- 
sponsibility he has held throughout his 
term as president, The board chairmanship 
has been vacant since 1951 


Carbide and Carbon Chemicals 


Company, a division of Union Carbide 
and Carbon Corporation, has named two 
assistant managers for its Fine Chemicals 
division. They are R. W. Eddy and J. J. 
Morris, 

Eddy has been product manager direct- 
ing market development of chemical inter 
mediates including acrolein and its deriva- 
tives and new chemicals from the com- 
pany’s Oxo unit. Morris has been product 
manager for directing market development 
of plasticizers and stabilizers for vinyl 
resins 


Leeds & Northrup Company has 
elected its comptroller, Alexander H. 
Reynolds, Jr., as treasurer. Reynolds, who 
will continue as comptroller, takes over the 
duties of treasurer which D. H. Schultz, 
executive vice president, had han 
dling 


be en 


Rockwell Manufacturing Company 
has appointed Leonard Sweet, divisional 
industrial engineer of the Instrument divi 
sion in Tulsa, as staff industrial engineer 
ing training supervisor with headquarters 
in Pittsburgh. Sweet joined Rockwell in 
1948 and served as divisional industrial 
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PNEUMATICALLY 

| PLACED concrere ano nerractones 
SUSPENDED | + insurarion 

WALLS | © FIREPROOFING 

ARCHES 








@ STACKS, BREECHINGS. 

@ REFRACTORY TURN AROUNDS. 

FOR PRESSURE @ CONCRETE AND STEEL 

VESSEL LININGS | _ SANDBLASTING 

EATERS + BOILERS @ ENCASEMENT FOR PIPE LINES 

@ CONCRETE RESTORATION 
Write for estimates on your proposed project. 

GEO. P. REINTJES CO. 





FRA w 


CITY 41, MO 
PITTSBURGH 


UNIT 


Since 1915 


CONCRETE 


SAND AND CEMENT 
Larne) oe ee 


" s 
KANSAS 
HOUSTON -« 


2517 JEFFERSON ST 
YORK « 





We have the equipment, personnel and 
experience to complete any and all GUN- 
ITE work regardless of size or location. 
Send for specifications and bulletins 


See our catalog in Sweet's 


GUNITE CONCRETE & CONST. CO. 





REFRACTORY HAYDITE 
Makes Higher 
Heat Resistant Concrete 


Haydite aggregate used with Lumnite cement 
produces refractory concrete suitable for sus- 
tained temperatures up to 1800-2000° F., 
which mokes it excellent for tubular heaters, 
ducts, flues, stocks and catalytic crackers. 
Weighing from 30 to 40 per cent less than 
ordinary aggregate concrete, Haydite is ex- 
ceedingly strong, It has excellent insulating 
properties and withstands pressures of up to 
1130 pounds per square inch. Write today for 
free folder and complete information about 
Carter-Waters Refractory Haydite. 

We sell direct to you. 








— CARTER-WATERS~_ 


2440 Pennway Phone GRand 2570 


MEASURE, CONTROL LIQUID DENSITY 


continuously and automatically with the 


Princo Densitrol <a» 


Measures and controls liquid density continuously in any pipe line set up. 
Many uses: controls density of “in process’ chemicals like oleum; controls 
density of hydrocarbon fuels, alkylated acids, wax streams, etc. during 
refining; controls density of component solutions during blending of cut 
ting oils, solvents, gasoline additives and other petro-chemical compounds 


Can be installed for automatic control 


with 


remote instrumentation 


Explosion-proof models and automatic temperature compensation also 
available. For ranges, calibrations, and other specifics, ask for Bulletin 


w4 


use Readers’ Service Cards, last page 


PETROLEUM 


THERMOMETER & INSTRUMENT CO. 
1434 Brandywine Street, Philadeiphic 30, Po 


REE 





The above alchemical 


By mbols represent lime 


stone, coal, and salt, basic ingredients used in the 
lime-soda process to obtain caustic soda. These 
ancient symbols are portrayed in the entrance 


way to Wyandotte's 


September, 1955 


new research center 


PeTroteum REFINER 


You 
ean 


rely ALL ieleiai: 


CHEMICALS 


on 


Wyandotte 


For a dependable supply of caustic soda 


For over 65 years, Wyandotte has been a dependable producer 


of caustic soda. 


In the petroleum industry, where caustic is used principally 
for removal of sulphur compounds and other objectionable im 
purities, Wyandotte has long been a steady supplier. Through 
periods of long and short supply, Wyandotte customers have 
benefited from a dependable and reliable source for caustic soda 


For safe, sure transportation of caustic 


Wyandotte’s fleet of caustic tank cars contains the MA-4 caustic 
proof lining. This lining prevents iron pick-up in transit 
assures purity on arrival! 

The cars are insulated to prevent solidification of liquid caustic 
in any weather. Each shipment is analyzed during loading to bi 


certain your specifications are met 


For help in caustic handling problems 


Wyandotte has had much « xperience in the economies of caustic 
handling. Skilled technical service men are available to help you 
They'll work with you in the construction of caustic handling 
and storage systems. Contact Wyandotte today 


Wyandotte Che micals ( rporation, VW yandotte Michigan 
Offices in Principal Cities 


yandotfe 


CHEMICALS 


HEADQUARTERS FOR ALKALIES 


Soda Ash « Caustic Soda « Bicarbonate of Soda « Chiorine « Caicium Carbonate + Caicium Chloride « Glycols « Syn 
thetic Detergents « Sodium Carboxymethyicellulose « Muriatic Acid « Other Organic and inorganic Chemicals 


For more data on advertised products, use Readers’ Service Cards, last page 4?1 





Suppliers... 


engineer at the company’s DuBois, Pa., 
and Freeport, Ill, plants before going to 
Tulsa 


Cochrane Corporation has selected 
M. ©, McKeown as manager of its district 
sales office in Philadelphia. He was tech- 
nical director of the Water Treating divi- 
sion and manager of the company’s tech 
nical training program 


Philadelphia Gear Works has opened 
a new district sales office in Cleveland 
Named as manager of the Cleveland office 
is W. K. Kozel. Another new district office, 
headed by J. Frank Ottinger, was opened 
in Baltimore 








and here’s why: 


Allis-Chaimers Manufacturing 
Company has established a new sales 
district under the management of Walter 
B. Lawrence with headquarters in Colum- 
bus, Ohio. Lawrence joined the company 
in 1934 and has been a sales representative 
in the Cincinnati district office since 1943. 


The Babcock & Wilcox Company 
has made Carl Claus its director of staff, 
to coordinate the various functions of the 
staff and supervise the activities of several 
departments. With the company since 
1951, he has been serving as executive 
assistant in charge of manufacturing and 
sales for the Refractories division. Claus 
will supervise the departments concerned 
with patents, New York personnel, student 
recruitment and training, employe train 
ing, purchasing, public rvlations, publicity 





It absorbs water instantly from 
gases and liquids in either a 


static or flowing system, is insoluble and will not swell or 
disintegrate in water. FLORITE gives a low dew point depres- 
sion, and agressively resists “poisoning effects” which perma- 
nently destroy adsorption qualities. 

Let us prove that Florite is the most economical of the 
granular agents and best suited to your desiccant requirements, 
too. Inquiries receive prompt attention. 


Box 998, 


For more data on advertised products, use Readers’ Service Cards, last page 


Adsorbents 
Desiccants 
Diluents 


Tallahassee, Florida | 


Edward Valves, Inc., has appointed 
Abraham Smaardyk, formerly associate en- 
gineer in nuclear reactor design at Argonne 
National Laboratory as associate director of 
the company’s Nuclear Engineering de- 
partment. At the Argonne laboratories 
since 1948, Smaardyk has been working in 
nuclear engineering, covering the design 
of reactors, fuel technology, heat transfer, 
and reactor physics and experimental nu- 
clear physics 


Deaths: 


Herbert J. French, vice president of 
The International Nickel Company, Inc., 
and assistant vice president of The Inter- 
national Nickel Company of Canada, Ltd., 
died August 17 in Rochester, Minn., after 
an extended illness. He was 62 years old 





Robert G. Cole, long-time employe of 
Orbit Valve Company, died July 24 in 
Tulsa. He was 39 years old, With the com- 
pany since 1941, he had been sales man 
ager since December, 1951 


Classified Ads 


HELP WANTED 


ENGINEER— 
MECHANICAL 


Age 25-35 — Petroleum 
Refinery Exp. Desirable 
Technical work in small expanding depart 
ment of MAJOR OIL COMPANY! New York 

City location with some U. S. travel 
EXCELLENT OPPORTUNITY FOR 
MAN WITH INITIATIVE 
Salary commensurate with exp 
Employee Benefit Program 
Write Complete Resume To Box 206-R 
Petroleum Refiner, 
Houston, Texas 





Excellent 





PETROLEUM REFINER 


LOS ANGELES AREA 


Process Design Engineers 


Must have degree in chemical en- 
gineering; minimum of five years 
experience in petroleum refinery 
design; capable of evaluating 
process flow diagram and equip- 
ment specifications. Follow through 
on mechanical design of facilities. 
Will be expected to make inde- 
pendent analyses and exercise in- 
dividual judgment. Please write to 
Chief Design Engineer and give 
full details of personal history and 
work experience. Provide refer- 
ences and include photograph. 


General Petroleum Corporation 


A SOCONY-MOBIL COMPANY 


3700 West 190th Street 
TORRANCE, CALIFORNIA 
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Petroleum Refiner New Classified Rates 


RATES: Regular Classified (undisplayed) set in this size type: 12 cents per word. Minimum 
charge, $3, Blind box address in our care counts six words. Replies forwarded without charge 
Situation wanted ads, 6 cents per word. Display ads, 
border, $12 per column inch; situations warted display ads, $6 per column inch. Ten percent 
discount for two or more insertions of same copy in consecutive issues. All Classified ads payable 
im advance. Copy deadiine: 25th of month preceding date of issue. Send copy and checks to 
Classified Advertising, Petroleum Refiner, P. O. Box 2608, Houston, Texas 


* * * * * ¥ * + 


CHEMICAL ENGINEERS 


Graduates with minimum 3 yeors’ process 
design experience in cil refinery or surface 
oil producing facilities. For New York of- 
fice. Must, however, be willing to relocate 
in foreign operation at some future date. 


set in suitably larger type with ruled 


Also Chemical, Mechanical and Electrical 


* + * +. * * * 





FOR SALE 





S HIGH voltage electrodeless discharge is on 
te way as one of the new tools in petroleum 
refining High voltage discharge eliminates 
ludge formation! High voltage discharge re 
moves gases and water! High voltage dis- 
harge improve high temper re greases 
High voltage discharge make 
ion-lubricant “ us demo 
new tool No obligat 
h and Development C« 


Buren Street, Chicago ¢ 


Engineers with comparable or related ex- 
perience are needed for process and 


HEP WANTED project work in Arabia. Assignments and 





Growing midwe 





et 


SURE GASKETS 


All sizes to fit your gages 
ERNST WATER COLUMN & GAGE CO. 
Send for Catalog LIVINGSTON, WN. J. 





salary commensurate with experience and 
training. 


PROJECT ENGINEER 


to 148 in opening 


experienced in pe 


Write giving full particulars regarding 
ry or petrochemical work personal history and work experience 
hi A permanent position and of Please include telephone number, 


unusual ‘ portunities 
Recruiting Supervisor, Box 23 


ARABIAN AMERICAN 
OlL COMPANY 
505 Park Avenve 

New York 22, New York 























SAVE FUEL DOLLARS. | 


WITH A 
PORTABLE FLUE GAS ANALYZER 
COMPLETE CO, READING SEND TO-DAY: 


TAKES ONLY 20 SECONDS Complete facts on how to 
SAVE FUEL DOLLARS ond 





aintenance mon hours! 
~THERMCO ) ‘NO OBLIGATION 
eeonetroniae JOHNSON #FOAD 

a HMIGAN CITY INDIANA 





HELP WANTED 


AREA ENGINEERS 


Several graduate engineers with 
minimum 5 years’ experience super- 
vising maintenance engineering func- 
tions in oil refining or producing 
facilities, power plants, heavy indus- 
trial installations, manufacturing 
plants, or related operations. To 
establish technical supervision, pro- 
cedures, maintenance operations and 
schedule routine and special work 
for major oil producing and refining 
operation with all supporting facili- 
ties; i nousing, feeding, recrea- 
tion, ¢ 





Sa! ommensurate with back- 
Q) | and experience. Write giving 
fi particulars regarding personal 
I y and work experience. Please 
it de telephone number 


ecruiting Supervisor, Box 65 


ABIAN AMERICAN 
CIL COMPANY 


"95 PARK AVENUE 





NEW YORK 22, NEW YORK 








THE STANDARD OIL COMPANY (OHIO) 


Manufacturing (Refining) Department 


is looking for 


CHEMICAL ENGINEERS, 
CHEMISTS, and 
MECHANICAL ENGINEERS 


with one to five years experience in petroleum refining or related 
activities 
for staff work primarily in Cleveland, Ohio 


Possible employment in Toledo, Lima, or Cincinnati, also 


Applicant should have the following educational background and indus 
trial experience: 


Chemical Engineers: B.S. or higher degree and experience in develop 
ment, pilot plant operation, process design, process trouble shooting, 
refinery process engineering, economic studies, or related work back 


ground, 


Chemists: B.S. or higher degree and experience in product and proces 
research or development. 


Mechanical Engineers: B.S. or M.S. degree and experience in process 
equipment construction, design, inspection, or maintenance, petroleum 
product testing and field evaluation, or related work background 


Age range 22-32 


Salaries commensurate with experience and level in organizatior 
Advance on merit basis 


If you can qualify and are looking for a permanent job with a growing 
but secure midwest company, write, giving full information on education, 
industrial experience, military experience, and personal data to E. G 


Glass, Jr., 1737 Midland Building, Cleveland 15, Ohio 
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PROFESSIONAL SERVICES 








THE DOW CHEMICAL 
COMPANY 


Texas Division 
FREEPORT, TEXAS 


Offers Opportunities for: 


Organic Chemists 
Analytical Chemists 

Polymer Chemists 

Physical Chemists 
Chemical Engineers 
Mechanical Engineers 


with 
B.S., M.S., Ph.D. Degrees 


0 to 5 Years Experience 


Positions available for qualified 
candidates in Organic and Inor- 
ganic Research, Development, Or- 
ganic and Inorganic Production, 
Process and Plant Design, and 
Analysis. 


Moving Expenses Paid 


Good Housing 
Conditons 


Qualified applicants please submit 
resume and record of college 
work to: 

D. M. DUGUID 
The Dow Chemical Co. 


FREEPORT, TEXAS 


REFINERY 
ENGINEERS 


needed in 


SOUTH AMERICA 


Attractive staff positions are available 
with affiliates of Standard Oil Company 
(N.J.) for qualified experienced technical 
graduates 

MECHANICAL ENGINEERS—Must be thor- 
oughly qualified and experienced design 
and/or maintenance of refinery or chemi- 
cal plant equipment including piping, 
pressure vessels, heat exchangers. 
CHEMICAL ENGINEERS—Assignments in 
process engineering would include control, 
design, economic studies and/or prepara- 
tion of refinery operating programs. 
CHEMISTS—Assignments in control or de- 
velopment laboratory will include product 
quality control and/or investigations of 
problems of developing new products and 
processing methods 

Attractive salaries, liberal annuity and 
savings program offered. 

Write, giving age, marital status, educa 
tion and details of previous experience 
Box 308-P, 

RADIO CITY STATION, 

NEW YORK 19, N.Y. 





COOLING TOWERS 
CLEANED 
“ON STREAM” 


Complete service is now available for “on 
stream” cooling tower cleaning. 


NO DOWN TIME 


immediate results in increased efficiency and 
decreased water replacement rate. 


We also clean an ¥ size lines thoroughly with 
the exclusive ROTO-ROD machine which re- 
moves sludge, sand, calcium deposits, etc. 


Free Estimates—Reterences—No Obligation 
Call or Write 


ROTO - Rooter 


LINE — SEPTIC — COOLING TOWER CLEANING 
Industrial Division — JAckson 8-5301 


2023 WESTHEIMER HOUSTON 6, TEXAS 
24 Hour Service 
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Classified Ads 
Don't Cost... 

They Pay 





DESIGN 
ENGINEERS 


PERMANENT OPPORTUNITIES 
At Our Cleveland, Ohio, Offices with an 
engineering firm having over 60 years 
of successful operation doing business 
all over the world 
The McKEE Organization continues to 
grow and expand and continues to offer 
many permanent present and future 
opportunities for qualified, experienced 
ENGINEERS and DESIGNERS in the 
following fields 
~S&TRUC TURAL STEEL 
—CONCRETE 
—EL 1K" TRICAL 
—HEAVY MACHINERY 
—PIPING 
—PROCESS HEATERS 
—EKQUIPMENT SPECS 
ARCHITECTURAL 
—MECHANICAL 
Applicants should have at least 6 years 
of good design experience in any of the 
sbove fields Applicable to heavy con 
struction as described below 
McKEH designe and constructs Blast 
Furnaces, Open Hearth Furnaces, 8in 
tering Plante and Auxiliary Facilities 
OU Refineries, Chemical and Petro 
Chemical Plants. All of these afford a 
wide diversification of opportunities to 
energetic and qualified Engineers 
HERE 18 AN OPPORTUNITY FOR 
YOU TO UTILIZE YOUR ABILITIES 
AND TALENTS AS A DESIGN ENGI- 
NEER! 
McKEE Offers Top Compensation com 
mensurate with experience and ability 
No age limitations 
In addition to Good Warnings, Perma 
nency and Opportunities, McK EE offers 
i Pension Program to qualified persons 
Liberal Vacation and Sick Leave, Insur 
inces, Promotion from within the or 
ganization. Transportation and Moving 
Allowances; an excellent job evaluation 
and merit-rating program as well as 
the best in working conditions in air 
conditioned offices 
Please Send Resume To; 
Kdwerd A. Kolner 
ARTHUR G. McKEE & ( 
2300 Chester Ave 
Cleveland 1, Ohio 


Plant Equipment Inspector 


Graduate engineer with minimum 10 
years’ experience in design or inspection 
of petroleum processing plants and 
equipment. Five years of this experience 
must have been in inspection work en- 
tailing general knowledge of all facil- 
ities. To develop inspection methods, su- 
pervise and conduct inspections and ad- 
vise operations on codes and equipment 
limitations in a major oil installation 
located in Saudi Arabia. 

Write giving full particulars regarding 
personal history and work experience. 
Please include your telephone number 

Recruiting Supervisor, Box 73 


ARABIAN AMERICAN 
OIL COMPANY 


505 Park Avenue 
New York 22, New York 














SENIOR PROCESS ENGINEER 


We have an opening for n hemical 
engineer to head up a small process 
engineering group. This position is per 
manent and offers we believe out 
standing opportunities for personal de 
velopment and advancement. The man 
we are looking for will have a thorough 
understanding of chemical engineering 
principles and the ability to apply them 
to practical problems in process desig 
He will have the qualities 

ship and personality to direct the 

and secure the cooperation of the 
members of the group. He will 

had a minimum of five years experience 
in process design of petroleum refining 
or petrochemical plants 


We are located in a middle western 
eity with exceptional living and recrea 
tional facilities omfortably « se to 
our ottice 


If you can meet the hallenge of tt 
position write to us in complete confi 
giving a resume of your exper 
personal data and salary desired 
include photograph. We will ar 
range interviews for applicants with 
suitable qualifications 


Box 207-R, c/o Petroleum Refiner 
Houston, Texas 





Fer more dota on advertised products, use Readers’ Service Cards, last page 
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REFINERY CHEMICAL ENGINEERS 


(Ages 28-35) 


Desired for career oportunities in large modern refinery of a major 
U. S. oil company operating in South America. Candidates must be grad- 
vate chemical engineers and have at least five years experience in oil 
refinery operations analysis, process design or development, or refinery 
economic and efficiency analysis. Some supervisory experience preferred. 
Salary and bonus approximately $12,750 - $15,000, depending on quali- 
fications and experience. Liberal benefits, tax savings, home vacations 
with travel allowances. Interviews will be arranged for candidates whose 
resumes indicate potentiality. Replies confidential. 


Box 1221 
Dept. K-14 
New York 1, N. Y. 


HELP WANTED 











CHEMICAL 
& MECHANICA 
ENGINEER 


O to 3 Years Experience 


oa r 


Opportunities 

in Development, 
Process 
Engineering 

or Design 


Engineering 





Quick Results ... 


@----------------- 


When planning your career, you'll 
want to find an organization in 
which to fully use your engineer 
ing training and ability . one 
which encourages your advance 
ment and one which can 
provide a good measure of job 


stability in the years to come 


The M. W. Kellogg Co. is a 
leader in engineering design and 
construction of oil refineries and 
chemical plants the world over 
Young engineers in our emplo 
financially to con 


work 


a full time 


are assisted 


tinue their graduate in the 


evenings There is alse 


cholarship program 


you would like a pe 


Satistying engineering care 


rmanent 

‘ 
il your resume today t M 
I. Stacom. Interviews will be 


arranged promptly for qualified 


appli ants 


The M. W. KELLOGG Co. 


225 Broadway, New York 7, N. Y. 


You can always count on Petroleum Refiner 


Classified Ads 


CHEMICAL 
ENGINEERS 


Unusual opportunity extete for interest 
ing iseignments in the Le 
Department o a ound, diversified 
hemical ompan easant suburban 

ition abou north of the 
enter of N y ( } e percentage 

young Kneineer hired during the 
sat year have 


velopment 


ittained important 
executive positions in the ompany 
onversely nly Engineers with very 
good recorde & ability an te onsld 
ered for these penings 


SENIOR PROCESS 
DEVELOPMENT ENGINEER 


ro supervise Pilot Plant program in 
luding design & operation 
slert young Pngineer with 
lastic standing & at least w years 
experience in pilot plant operation, pre 
in ch 6 of a few Engineers 
at least 1 year. Aptitude for Pilot 
Plant Design & operations, eagerne 
to attain development bjectives, and 
leadership are also sential 
menta 


Require 


require 


JUNIOR PROCESS 
DEVELOPMENT ENGINEERS 


To participate in interesting program 
smprising chemical engineering calcu 
design & pilot plant operation 
varied aet ity should ippeal 
trongly to recent graduates with 0 to 
years experience 
Piease address resume including infor 
mation wholasth 
®& walary requirements 


about your tanding 


Attn: Mr. W. V. Bauer 


Stauffer Chemical Co. 
Chauncey, N. Y. 








Engineers 
Designers 


CHEMICAL — MECHANICAL 
ELECTRICAL —— STRUCTURAL 
PIPING 


San Francisco Assignment 


Recent design experience on petroleum 
retineries, chemical plants or related 
projects 


Piping Draftsmen 


All Classifications 


Salary commensurate with qualifications 
and experience, Liberal moving allow 
ances 


Write furnishing complete particulars 
regarding educational qualifications, 
work and salary history, salary desired, 
business and character references 


Bechtel 


CORPORATION 
220 Bush S$t., San Francisco 4, Calif. 
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Electrode Breakage is no problem 
in Buell “‘SF’’ Electric Precipitators 


Besides eliminating efficiency drops and “shutdowns” due to electrode 
breakage, Buell’s unique Spiralectrode permits higher and more constant 
emission, extra efficiency. Also, Continuous Cycle Rapping—another Buell 
exclusive—keeps electrodes constantly clean for maximum performance! 


f 


‘ For more specific data 
Buell Cyclones offer two “extra-efficiency” about Buell’s extra efficiency, 
advantages: (1) exclusive shave-off which write Dept. 21-I 
harnesses double-eddy and puts it to work, Buell Engineering Company, 
and (2), large diameter design which = 70 Pine Street, New York 5, N. Y. 
eliminates clogging. 


Buell’s Low Resistance Fly Ash Collector 
combines top efficiency with low draft 
loss, for natural or forced draft installa- 
tions. Ideal for boilers from 100 to 
2000 BHP. 


macraicat Experts at delivering Extra Efficiency in DUST COLLECTION SYSTEMS 


For more data on advertised products, use Readers’ Service Cards, last page PeTroLceumM REFINER 





What's New In Equipment... 





Large-Capacity Refrigeration 
Produced by Absorption Unit 


Absorption Refrigeration machines 
which have no major moving parts and 
produce chilled water from steam are now 
available for large-capacity process cooling 
installations in a wide range of sizes from 
100 to 700 tons. Handled by Carrier Cor- 
poration, the new type absorption ma 
chines, which will adjust automatically 
from full load down to almost zero load 
with little loss in efficiency, are designed 
to produce low-cost cooling from economi 
cal sources of heat such as natural gas or 
steam 

The units are suitable especially when a 
by-product source of steam 1s already avail- 


September, 1955 


able such as excess process steam or exhaust 
back turbines The 
unit will operate on steam pressures as low 
as 12 psig. The light weight and lack of 
moving parts make this absorption equip 


steam from pressure 


ment suitable for installation in almost any 
either at 
so that it may be 


location grade or in structures 


closely associated with 


its process ust 


Equipment is also quiet and when an 
operation is not objectionable for installa 
office spaces. The high 
efficiency performance throughout the en 
tire range of 


tion adjacent to 


almost zero 
load to 100 percent load is of special value 


Capacity from 


PeTroLteuM REFINER 


tain industrial applications requiring 
mooth and rapid load fluctuations of cool 
ing equipment 

Functional nature of the 
such that ov 


damage or 


equipment is 
erloading will in no way 
injure the unit. The machine 
will produce capacity much in excess of 
load but the 


coolant will rise 


normal temperature of the 
proportionately, For fur 


ther information 


Circle El on Postcard 


Valve Positioning Relay Kit is an 
Bailey Meter ¢ ompany for 
field application to any air-operated con 
trol valve 


nounced by the 


This kit provides a relay to as 
sist in positioning problems such as stuffing 
box friction load, 


balanced 


response misbehavior, un 
inner valves, hysteresis, and ur 


Stand 


ranges oO lo peg OF 


desirable regulating characteristics 


urd SAMA 


149 


signal 
/ psig actuate a force -halance 
ism. As little as 
change will apply full output 
to the motor valve 


mechan 


P 
0.065 peg input signal 


/( 

”U paige max 
The relay is direct or reverse acting and 
suitable for t p or bottom connected valves 


Six preshaped cams are supplied for square 


427 
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PERROTT HOE HEHEHE OEE EHH HEHEHE EEHH EEE EEESESES 
Photo of actual run made on new P-E Vapor Fractometer. To find mole % concentration of a com- 
ponent, analyst simply integrates area under peak by multiplying peak height (a) times half-band 


width (b). 


This quantitative analysis took only 23 minutes on the 
new P-E Vapor Fractometer that costs only $1,375 


HOW LONG WOULD IT TAKE YOU? 


Employing the principles of gas 
chromatography, P-E’s new vapor 
fractometer is a revolutionary ad- 
vance in the field of gas and volatile- 
liquid quantitative analysis. It is 
fast, precise, uncomplicated to op- 
erate, extremely simple in calcula- 
tion, and above all, many times less 


expensive than distillation co:- 


umns, mass spectrometer, or any 
other instrument, for the purpose. 


For qualitative analysis, the in- 
strument gives extremely clean sep- 
arations—even of components and 
isomers which cannot be separated 
by ordinary methods. For trace 
analysis, high sensitivity permits use 
of extremely small samples. 

Take, for example, the analysis of 
a synthetic LPG mix shown above. 
Here 12 


the hydrocarbons most frequently 


components, representing 


encountered, were clearly separated 


—a job extremely difficult to accom- 
plish by ordinary vacuum distilla- 
tion methods. The perfect shape of 
the recorder bands makes quantita- 
tive analysis simple and accurate. 
Area under each peak is the meas- 
ure of the mole % concentration of 
the component. These area rela- 
tionships are all that is needed for 
calculation, without preliminary 
calibration 


for each individual 


component, 


There is no faster, no simpler, no 
more inexpensive method in exist- 
ence today. 


This is the Model 
154 Vapor Fractom- 
eter—price, $1375.00 
without recorder. 
Send for descriptive 
bulletin. 





— 
Perkin-Elmer corroranon 


Norwalk, Connecticut 


For more data on advertised products, use Readers’ Service Cords, last page 
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root, linear, square, and half-travel 
lating characteristics. Further field shaping 
is simplified by polar co-ordinate imprints 
on cams. A spring clip locks supply and 
by-pass air valves in place, Dust and moist- 
ure tight cover gasket protects the simple 
and sturdy relay mechanism. To get de 


tails on this positioning relay kit just 


Circle E2 on Postcard 


regu 


This item supplements Bailey Meter Co 
data on pages 178-179 of The Refinery Cat- 
alog, 22nd Edition 


Six-Ton Crane for Light Materials 
Handling and Industrial Applications has 
been developed by the Schield Bantam 
Company. This crane is self-propelled and 
full control of both carriage motion and 
crane operation is through a single operat- 
ing position, thus, one operator only is 
required 

The unit has an outside turning radius 
of 19% feet which gives it extreme ma- 
neuverability for getting into tight working 
quarters such as are frequently encoun- 
tered within battery limits of process units 
The steering mechanism and brakes for 
the carriage of the unit are hydraulically 
controlled with the crane control through 
mechanical devises. The standard arrange- 
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f output from caustic 


ppm in ranges a ow as 
0-25 ppm 


ANALYZERS 2. and 3. measure CO, level of output from 


MEA and caust crubbers. Accuracy ~ to. ppm in 























ANALYZER 4. meo 
catalyst. Accurac 


0-25 ppr 


in a 250 ton per day ammonia plant sant 


CONTINUOUS ANALYZERS INCREASE OUTPUT 10% 


... save $16,000 a year 


Perkin-Elmer continuous infrared analyzers can 
increase the efficiency of your process — by doing 
away with “analytical lag,” moving the laboratory 
right out to the process line. Take this example of 


an ammonia plant 


A P-E TRI-NON* Analyzer (Number 1. in flow dia 
gram ) continuously measures CO, level—determines 
optimum balance between caustic use and CO 
removal efficiency. If NH, throughput is 250 tons a 
day, raising caustic utilization from 70 to 80° or 
more means a saving of $4,500 to $6,000 a year 


Analyzers 2. and 3. measure the CO, level of output 
from MEA and caustic scrubbers. At this level, the 


equipment IS paid off inh less than a ycal 


Perkin-Elmer 


CORPORATION 


Norwalk, Connecticut 
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Analyzer 4. measures ppm of CO jn final mixtur 
sent to the catalyst. With proper control of CO 
level, $8,000 to $10,000 can be saved by extending 
catalyst life. The analyzer pays for Hself in 6 months! 

When you specify continuous analyzers for your 
process streams, only P-E has a complete line of 
instruments to choose from. Or let us deve lop acom 


Nowhe Té 


else can you get the combination of chemical engi 


plete analytical control system for you 


neering and instrument know-how that vou'll find 
at P-E “Tm 


= P-E TRI-NON Analyzers ore 


available in a wide range of 


models and prices to meet all types of 
continuous analytical problems. They 
are rugged and dependable, expressly 
designed for use in the varied enviror 
ments of a processing plant or refinery 
For quick and easy maintenance, instru 
ment components can be tested right on 


stream without disc onnecting 


For more data on advertised products, use Readers’ Service Cards, last page 





FLEXON New Equipment. ee 
PIPING ee Oe ee ee ales te cor 


fitted with a back hoe attachment. The 
nominal excavation rating is % cubic yard 

For maximum operator visibility the 
new rig has an all-vision cab giving the 


3 How to Handle Angular Motion 


in Steam and Process Piping 


operator 360 degree visibility for traveling, 
backing and working. The new cab offers 
easy access to all working parts for repair, 
servicing, and adjustment, The wheel base 
is 112 inches with an over-all length of 
173% inches, The width over-all is 96 
inches and an over-all rig height of 125 
inches 
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FLEXONICS 
A Single Source 
for Every Expansion 
Joint Requirement 


Fiexonics Corporation manu 
factures a complete line of 
expansion joints in free-flex 
ing, controiled-flexing and 
special types. Sizes range 
from 3” up. 


Piping motion where expansion joint 
flanges do not remain parallel under 
operating conditions can often 

be handled best by a Flexon 
hinged-type expansion joint. 

The Flexon hinged-type joint is 
self-restrained to prevent any thrust 
from being transmitted to adjacent 
piping. The economy of the hinged unit 
comes from the elimination of much 
of the expensive anchoring and guiding 
necessary in a conventional installation. 

Flexon hinged-type expansion 
joints are available in both free-flexing 
and controlled-flexing types in all 
standard sizes with two or more 
corrugations. Flanges, welding 
ends or a combination of 
the two are available. 

Hinged-type expansion joints are : 
just one of the types offered by Bes ‘ 
Flexonics. Whatever your needs, _ 3s 
bring your expansion control 


problems to Flexonics. For specific 
recommendations send an 


tsk for your copy of the Flexon 
Expansion Joint Design Guide 
lt provides application and 
installation data for a wide 
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range of services 


outline of your requirements. 


EXPANSION JOINT DIVISION Power Operator in a small compact 
Oiporation. version of the Conoflow Series 50 line of 


pneumatically positioned operators has 

2 1336 S$. THIRD AVENUE . MAYWOOD, ILLINOIS been developed by Conoflow Corporation 

vennee eee ak The B-50 Cylinder Conomotor is capabl 
products of Flexonics ———~ FORMERLY CHICAGO METAL HOSE CORPORATION 2 ‘ . ape 

Corporation thet of producing stroke lengths of 2 inches and 

heve served industry Manvfacturers of flexible metal hose and conduit, expansion thrusts of 300 pounds in either direction 

for over 83 years, f \ joints, metallic bellows and assemblies of these components 
In Canada: Flexenics Corporation of Canada, Lid., Brampton, Ontaric 


It is suitable for use with supply pressures 
to 100 psi with a conventional 3-15 pound 
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Viking 1g Operating Principle 


; oe er 


DISCHARGE 


STUDY THE PRINCIPLE 


Above are illustrated the major parts of the Viking Pump—casing, head, 
rotor and idler, separately and assembled. imagine the rotor and idler 
in motion operating in a counterclockwise direction. Follow the course 
of the liquid from point of suction to point of discharge. Reverse direction 
will operate equally well. We invite your inquiries 


Distributors 


"ENGINE & PUMP COMPANY 


MANUFACTURERS @© MACHINERY FACTORS @ CONTRACTORS 
Service Facilities at: Houston - Dallas - Kilgore - San Antonio 
Edinburg - Corpus Christi and Beaumont, Texas 





PRESSURE VESSELS 


FOR 


PETRO-CHEMICAL PLANTS 


You can use the wide experience of St. 
Mary Iron Works when you build pressure 
vessels. Our thoroughly experienced staff of 
designers, engineers and fabricators will 
furnish the equipment you need. Consult us 
before you start new construction. 


ST. MARY IRON WORKS 


Steel Fabricators for Half a Century 
FRANKLIN, LOUISIANA 














SWAY 














Up-to-date facts on new 
Tri-Forged welded and 
Tri-Lok interlocked 
grating and stair treads 


Here’s vital information for ready reference on 
the new Tri-Forged steel grating and stair treads, 
plus latest information on Tri-Lok interlocked 
products. This fact-filled catalog gives you in- 
stallation specifications, types of grating and stair 
treads available, and safe load tables. Be sure to 
write for your copy today. 


For your free copy 
write department D-2809 


DRAVO 


CORPORATION 
Pittsburgh 22, Penna. 


National Distributors 
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the role of American companies 
in the global revolution in oil 


ew Americans are in the forefront of a truly global revolu 
tion in oil, what these changes are, and what they mean to free 
nations is told in this book. The author, an oil « xpert, shows how 
U. S. overseas oil development helps hold back Communism, en 
ables foreign nations to help themselves, and insures an adequate 
supply of oil for the Free World, The author analyzes overseas 
oil operations in Mexico, Venezuela, the Near East, Canada, and 


Just Published! 


FOREIGN OIL AND 
THE FREE WORLD 


By Leonard M. Fanning 
400 pp., 32 illus., $6.00 


many other lands 

What positive steps must be taken 
to offset the military and economu 
threat of dwindling oil resources 
is shown by the author He re 
ports on what U. 5, companies are 
already doing to carry on oil de 
velopment overseas despite the 
pressures of Communist intrigue 
power politics, and fanatic fa 
tionalism. The book gi you a 
behind-the-scenes look at "the 
propriation of Mexican oil lands 
Ve nezucla'’s initiation of 50-50 
profit sharing, the settlement of 
the Iranian oil dispute, and many 
other important happenings in the 
international oil picture 


THE N. Y. TIMES SAYS: 


“Mr. Fanning 
makes an im- 
pressive case 
for the thesis 
that the U.S. 
oil companies 
operating 
abroad have 
done and are 
doing a satis- 
factory 


Mail Orders to: Book Department 


The Gulf Publishing Company 


P. ©. Box 2608, Houston, Texas 
should be en- 


couraged by Attach your check or Money Order and ship 
the U. 8. ; ment will be made promptly vie prepaid 


government”’ Parcel Post 
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NEW WAY TO 
New Equipment... 


psi single range. These features, plus its 
all-around compactness, make it ideal for 
services where heavy loads require high 
accuracy throttling in a minimum of space 


For detailed information on this power 


AND INCREASE PRODUCTION °°" 
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{ 
OWES? MAINTENANCE, 


C) Here is a new steam trap that 
meets all operating conditions! 

The Strong Hydro-Flex Steam 
Trap performs efficiently under light 
loads yet gives the same high 
standard of performance under Flexible Liner Pump has been devel 
heavy flow, also greater discharge oped by Vanton Pump and Equipment 
capacity when needed. Corporation. This pump was created spe 

We guarantee your steam system ‘ ~ ally to function under conditions whic h 
will improve with Hydro-Flex. * ret. pumps could not withstand. The 

lief feature of the new pump is a pre 
Outstanding plus-features include: a cision molded flexible liner which is the 
dual fulcrum arrangement that . key to the non-« orrosive, non-contaminat 
snaps the valve wide open to give } % ; _ ing characteristics of the pump. The only 
unrestricted condensate flow, all ¥ { parts of the pump which come in contact 
stainless steel working parts includ- 2 with the fluid being pumped are the outer 
ing one piece deep-drawn stainless surface of the Flex-i-liner and the inne 
steel bucket. The rugged con- ' surface of the pump body block so that the 
struction features of Hydro-Flex pane never touches any metal which 
; A : could cause contamination and corrosior 
provide long service life with LS enstaie anal 
minimum maintenance. 

Your local Strong distributor will seals, check valves, glands, or gaskets. The 
give you complete information or design of the pump lends itself to easy 
write us for Bulletin No. SS-40. high adaptation to unusual services. The Flex-i 

P liner can be molded from a variety of ma 
saan GARE 6 eS Caray efficiency terials, each of which has certain charac 


The pump has no stuffing boxes, shaft 


teristics of resistance to various fluids, Lin 
ers molded from Hycar American rubber, 

condensate a versatile raw material supplied by B. | 
= loads Goodrich Chemical Company, are used ir 


STEAM TRAPS many Vanton Pump applications where re 


. sistance to the corrosion of oil, chemicals 
HORIZONTAL TYPE SERIES and abrasive slurries is a problem. For 
Hydro-Flex traps with hori Available from over 200 in- ae See CR Ce Gees. pump, 
zontal inlet have the same dustrial distributors in the _ 


features as bottom inlet United States, Canada and Since 08 cn Gectearéd 
types. Foreign Countries. 


under all 


Automatic CO, Shielded Welding 
Equipment has been developed by Gen 
eral Electric Company. The company has 
developed a completely new automatic 


consumable-electrode welding unit that 
arecustom sized especially adapted for use with low-cost 


3typesavailable for job de- . carbon dioxide shielding gas. The equip 

for wide range mands. Bolted v ment is the outgrowth of industry-wide ef 

application body permits forts to find a practical method of using 

to meet pressure non-threaded STRONG STRAINERS gas-shielded welding for mild steel appli 

and capacity re seats and wide Offer maximum protec cations at costs whi h may be the same or 

quirements selection of seat tion from dirt, scale or below the cost of submerwed-ar« processes 

sizes sediment. Available in Consumable-electrode welding of mild 

semi steel, cast steel and steel with carbon dioxide is out of the ex 

PRESSURE REGULATING VALVES BLOW. DOWN VALVES bronze perime ntal stage and is prac tical for pre 
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The extensive fabrication program 
of ovr Mechanical Engineering 
Division comprises among others 


COMPRESSORS 
BLOWERS 





All welded Blower of corrosion resistant steel! 


GUTEHOFFNUNGSHUTIE 


STERKRADE AKTIENGESELLSCHAFT 





GAS CIRCULATORS 
COLUMNS 

HEAT EXCHANGERS 
PRESSURE VESSELS 
STORAGE TANKS 
PIPE LINES 


STERKRADE WORKS GERMANY 





REPRESENTATIVES: 





The Foram Corporation 
76 Beover Street, NEW YORK 5,N. Y. 


Telephone: WHitehall 3-388) 














inte spuibeniaiesiiemataatiienns 








POSEY FRACTIONATING TOWERS 
ML 


Posey’s experience in producing 
welded steel plate structures dates 
back to 1910 . . . so Posey has 
the experience as well as the facili- 
ties to design, fabricate and erect 
almost any type of structure re- 
quired by the Petroleum Industry. 
You can trust Posey for refinery 
structures built to your most rigid 
specifications. Please write for 
information or estimates without 
obligation. 


September, 1955 
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Fractionating Tower fabricated by 


Posey tron Works, Inc. for a large 
chemical plant in Michigan. 8 diam- 
eter... 70 high . . . %” skirt 

. 2” shell and head . . . %” trays 


Steel plates fabricated by Posey meet all 
ASME, API-ASME and API codes 
ELEVATED TANKS e@ HORIZONTAL TANKS e@ 

PRESSURE VESSELS @ DIGESTERS 


CARBON STEEL AND ALLOY STEEL PLATE FABRICATION 
DREDGE PIPE AND ACCESSORIES 


POSEY IRON WORKS, INC. 


Steel Plate Division 
New York Office: Graybar Bldg 


STACKS 


Lancaster, Penna 


Established Since 1910 


For more data on advertised products, use Readers’ Service Cards, last page 





Dependability 


with 


ROCHESTER THERMOMETERS 





FEATURE DESIGNED 
© Hermetically sealed. 
© Rugged stainless steel case. 
© Shock-absorbing silicone 
dampened. 
O Precision cut and tested 
bimetal. 


© Exclusive zero reset 
device. 











Rochester builds depend- 
able and accurate round- 
the-clock performance into 
every thermometer. This is 
made possible by over 40 
years experience in precision 
instrument manufacturing, 
advanced product design, 
top volume production and 
the most rigid inspection 


standards. That’s why... 


YOU CAN RELY ON 
ROCHESTER 


Manufacturing Company, inc. 


LVL SU 


DIAL THERMOMETERS GAUG 


For more data on advertised products, use Readers’ Service Cards, lost page 


100 Rockwood St., Rochester 10, N. Y. 


ee ee 


New Equipment... 


duction applications. In this process the 
consumable-electrode is fed to the arc and 
no flux is used, Thus, the operator can se« 
the are clearly and inexpensive fixtures can 
be used. Also, the clean-up problem asso- 
ciated with flux has been eliminated, 

The new G-E Fillerarc equipment in- 
cludes wire-feeder, torch, control panel, 


reel mount and motor-generator unit. It 
employes extremely high wire speeds (up 
to 1,000 inches a minute) and very short 
arc lengths to produce a deeply penetrat 
ing arc with a minimum of spatter. The 
technique also causes violet agitation in the 
weld puddle, allowing more perosity pro 
ducing gas to escape. As a result, the welds 
are of higher quality. For a copy of GEC 
1334, the complete specification on this 
equipment, just 


Circle E6 on Postcard 


This item supplements General Electric Com 
pany data on pages 442-443 of The Refinery 
Catalog, 22nd Edition. 


Horizontal Filters with new features 
have been announced by Industrial Filter 
and Pump Manufacturing Company, These 
features include a quick opening hydraul- 
ically operated and sealed door, and filter 
leaves which lift out and snap back into 
place without bolts. An optional vibrating 
attachment shakes off the filter cake, elim- 
inating the need for scraping or shaking 
by hand. For full details on bulletin NH 


155 
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Electro-Hydraulic Control Valve Op 
erator of a new type has been announced 
by Manning, Maxwell & Moore, Inc., In 
dustrial Controls Division. This unit is said 
to eliminate all need for air supply usually 
used to operate control valves for process 
variables such as pressure, temperature, 
flow, et 

The new control valve operator is specifi- 
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PLASTIC PIPE, FITTINGS 
AND FABRICATIONS 


% Both Chemically Resistant and 
Impact Resistant Types 


% Half the Weight of Aluminum, 
with High Tensile Strength 

% Readily Formed, Machined, 
Drawn, Molded or Welded 


AVAILABLE FORMS 


SHEETS...'” through 1”. PIPE... %” through 

8” diameter (10 or 20 ft. aan ROUND 

BARS... %” through 5” diameter (10 ft. lengths). 

WELDING ROD... %” and °%” diameter. 
TYPICAL APPLICATIONS 

A rigid non-plasticized polyvinyl chloride, 

Van-Cor is fabricated into such products as: Ducts, 

Hoods, Chemical Tanks, Tank Liners, Plating 

Racks, Fume Stacks and Piping. 

WRITE FOR ILLUSTRATED BULLETIN, SPECIFICATIONS, 

AND NAME OF NEAREST DISTRIBUTOR 


INDUSTRIAL DIVISION OF 
COLONIAL PLASTICS MFG. CO. 


SUBSIDIARY OF THE VAN DORN IRON WORKS CO. 
2685 EAST 79th STREET ° CLEVELAND 4, OHIO 


WILSON PGX 


TUBE CLEANER 





The Wilson PGX Tube Cleaner weighs only 6'/, 
pounds, but it knocks out scale ten times faster than 
ordinary mechanical cleaners. It cleans at rates as 
high as ten feet per minute—removes deposits from 
flinty hardness to soft gum as well as chemical 
compounds such as carbonates, sulphates, sulphites, 
silicates, chlorides, coke, marine growths and iron 
oxides. 


In the range between 1/,” and 11/,”, few jobs are too 
tough for the versatile and rugged PGX cleaner. 
The work is done by a long-wearing carbide cutter 
bit and a stream of air or water forced under high 
pressure through a hollow shaft and beyond the 
cutter tip. It flushes as it cuts—no need to worry 
about jammed, burned-out bits—no need for 
lengthy, expensive preliminary work to prepare the 
tube for cleaning. 


Don’t let valuable equipment stand idle for days 
while you struggle with inadequate cleaning tools, 
Put the pressure on with PGX, 


Also ask about two teammates of the PGX—the PG 
for 14” to 1” ID and the TP 301 for 4%” to 2” ID. All 
three models can be fitted with 

accessory expanding brushes 

and expanding scrapers. These 

and scores of other tube 

maintenance tools are described 

in the new, free Wilson Catalog 

77. Write for it’ today. 


Representatives in principal cities 


THOMAS C. WILSON, INC. + 21-11 44th Ave., Long Island City1, N.Y, 


Cable address: "'Tubeclean"’, New York 


For more data on advertised products, use Readers’ Service Cards, last page 








Space-saving qualities of R-C Spiraxial Compressors are indicated in photo- 
graphs of two units, with respective capacities of 4,660 cfm and 668 cfm. 
Note the departure from conventional designs of air-moving equipment. 


For intermediate pressures... 
SEE R-C SPIRAXIAL COMPRESSORS 


Check these values 
of R-C Spiraxials 
before buying any 
equipment 


No internal lubrication 
—hence oil-free air. 
Internal compression 
assures peak efficien- 
cies at required pres- 
sures. 
Direct connected for 
speeds of 1750 rpm 
and 3550 rpm. 
4 Uncooled — requiring 
* no water-jacketing. 
5 Small space — low 
* noise level. 
Before deciding on any air- 
handling equipment, see the 
new developments in R-C 
Spiraxial Compressors. 


The amazing efficiency and economy 
of this latest Roots-Connersville 
development in air-handling equip- 
ment have been proved in continuing 
orders and installations. 

Bridging the gap between the R-C 
dual-ability lines of Centrifugals and 
Rotary Positives, Spiraxials provide 
a capacity range from 700 cfm to 
5,000 cfm, with pressures from 15 psi 
to 30 psi. Either single-stage, or 
multi-stage installations for higher 
volumes, are completely satisfactory. 

For new projects, we suggest a 
study of these newest Spiraxials. Or, 
it may well be that they will soon 
pay for themselves as replacements 
for present less efficient equipment. 
Ask for performance curves, and 
details in Bulletin SC-354. 


RooTs-(ONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 


Roots-Connersville Blower (Canada) Lid. * 629 Adelaide St. W., Toronto, Ont. 


ai el ia cae 


Centrifuge! and Rotary Positive 
Blowers ond (xhousters 


436 


Positive 
Displacement Meters 
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Vocuum 


e Inert Ges 
Pumps 


— Generators 


Spur anial 


last page 


Compressors 


PETROLEUM RI 


New Equipment... 


cally intended to complement the use of 
electronic process control instruments and 
makes available a completely integrated 
electrical process control system, Such a 
system is desirable where long transmission 
distances are involved, where freezing o1 
clogging of pneumatic tubing is a problem 
and where electronic instrumentation has 





otherwise been selected for the application 
rhe unit is designed to position conven 
tional slip-stem control valves and the op 
erator uses hydraulic force developed by 
self-contained pumping unit supplied by 
115 or 230 volt electrical Incom 
pressibility of the hydraulic permits 
positive positioning of the 
greatly varying 
ing valve 
rate 
Positioning 


power 
fluid 
valve 
thus overcom 


against 
stem thrust, 
flutter and 
control 


accomplishing accu 
is established by 

self-contained feedback system. The 
valve operator accepts the 0.5 to 5.0 milli 
ampere direct current 
Control signals may 


accuracy 


contro! 


signal 
include proportioning, 
actions for the 


transmission 


reset and 
controlling and programming For 
further information on 
mentation device 


rate purpose olf 
ratioing, 


this new instru 
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Pump Pulsation Absorber for The Yak 
& Towne Manufacturing 
rotor pump will 


much as 75 percent in 


Company's tr 
vibration by as 
both 


re duc f 
suction and 


FINER 
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sy SFAVICE FOUNDRY 


Steel Castings for the Petroleum Industry 


nd 


aa lelale lal, 
Cons 
lela 
jineered Tel 
Ie Alle! the Petroleun 


Taadaal iad iror tee} 


Mailate Mmelale Mmiilel@allal mn 


SERVICE FOUNDRY « division o¢ AVONDALE NC 
"416 Erato Street, New Orleans, U. 5. A. P. 0. Box 1030, New Orleans, U. 5. 


Ke eve ear” % om % rage 2 8 





How Metallizing saves WIRE-MESH PRODUCTS 
for all filtering and straining applications. 


money in refineries All meshes, all weaves, all alloys. 





cuts machine repair costs 80%— 
cuts equipment “down-time”’— 
permits reduced spare parts stocks 














Practically any worn machine part—repaired for only 
15 or 20% of replacement cost —in minutes and hours, 
instead of days or weeks. 

















eSeeeeeeeseeeereeeeeas 
]eSeeeeseeeeeeereeeeeae: 
[;S ee ee eee eee eeeee eee ss 


Pump shafts «+ Impeller journals * Motor shafts 
Rotor blades * Packing areas * Pump plungers 


The list of metallizing users in the Petroleum field reads 
like a Blue Book of the industry. Here are just a few: 


Cities Service Refining Co Ohio Oil Co 
Esso Standard Oil Co Phillips Petroleum Co 
Gulf Oil Co Socony-Vacuum Oil Co 


imperial Oil Co. (Canada) Send Specifications for an ¢ stimate. 


See our 8-page Bulletin in Sweet's File for Plant Engineers; — De partment 16 


or write 





Metallizing Engineering Co., Inc. 


1157 Prospect Ave, Westbury, L. |, New York - cable. METCO 


oY, Y/ “a oy 
in Great Britain rieon E0GEWOOD 4.1300 Le 4 h Wj 
METALLIZING EQUIPMENT COMPANY, LTD - Chobh near A E “4 Dp A¢ JOH ACLE Ds 
t bham near Woking, England AA LA > Guy? (ie ett thls 
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New Equipment... 


discharge lines of the pump. The pulsation 
absorber is a simple piston device which 
equalizes pulse peaks in either the discharg: 
or suction sides of Tri-Rotor pumps and 
make auxiliary dampeners or air chambers 
unnecessary 


[he piston is in a cylinder connected 
across the suction and discharge ports of 
the pump and within this cylinder is a light 


SEND FOR PSC 


BUBBLE CAP BULLETIN 22 


Largest Compilation of Engineering Data. 
Lists 300 Styles Furnished Without Die Cost. 


This standard reference on bubble caps you substantial die costs as well as design 
and risers contains complete specification and delivery time. Furnished in any draw- 
information’ for hundreds of variations. ing type of metal, to meet your coking or 
Also many drawings for use in determining corrosion problems. Assem- 
methods of tray assembly. With dies on  blies will also be produced 


, : , plunger which operates against a heavy 
hand for all listed styles, PSC can save to your specifications. spring in the suction side of the cylinder, 


: and a light spring in the discharge side 

THE PRESSED STEEL C0., 716 N. Penna. Ave., Wilkes-Barre, Pa. ' When a pressure leak is produced at the 
discharge port by a pump impulse, the 

Custom Fabricators for the Process Industries Since 1928. Send Your Blue Prints aioe moves toward the suction wdc. This 
action relieves the pressure peak, and, at 

the same time, compensates for the corr 

sponding suction increase which is devel 

oped at the pump intake. For informatior 


on this added auxiliary device 
RUGGED H2 INDICATOR =e=-~- 


for catalytic reformers 


Works on a simple, mechanical princi- 
ple using specific gravity to measure H, 
in reformer recycle gas. Low cost. In- 
stant response. Local or remote readings. 
Replaces expensive, delicate instru- 
ments that “can't take it.” 


Other uses: Measuring specific gravity 
of refinery fuel gas, off-gases from crack- 
ing furnaces, demethanizers, etc. and 
for gas blending . . . also analyzing boiler 
and heater flue gases to cut fuel costs. Control Valve Plugs for use in appli 


cations where there is a flashing at the 

. valve has been announced by Hammel 

For details write to The Permutit ; Dahl Company. This valve plug tends t 
Company, Dept. PR-9, 330 West rdcsion, nad Gi tetas toed which 
42nd S?., New York 36, New York. often occurs in valves on flashing liquid 
service The Flash-Flow Plue design has 

threaded holes which are geometricall 

spaced around the plug skirt to create tur 

bulence and distribute energy release over 


$3 a large surface area. The Flash-Flow Plugs 

: ® are available in sizes from 3 to 16 inches, 

- with either single or double seated con 
% : struction. For detailed information 
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PROCESS 


PROTECTS 
REFINERY 
EQUIPMENT 


More and more refineries are dis 
covering the advantages of the new 
ALUMICOAT Process! ALUMICOAT 
offers a firm resistance against cor- 
rosive media—especially sulphur 
compounds — and extreme temper 


atures! 


In the ALUMICOAT Process, refinery 
parts are dipped in molten alum 
inum to produce a metallurgical 
iron-aluminum bond at the interface 
and a surface overlay of pure alum 
inum. At temperatures exceeding 
the melting point of aluminum, the 
aluminum on the surface diffuses 
This diffused coating, together with 
the iron-aluminum bond, provides a 
refractory material that gives steel 
maximum protection against high 
temperature scaling 


The Alumicoat Process can solve 
your corrosion and oxidation prob- 
lems. Send for full details today! 





A sleeve, raised and lowered 
within a non-magnetic 

tube, attracts or releases on 
Alnico mognet ottached 

to a mercury switch. Bosicolly, 
this te Meynetrol 


‘MAGNETROL 


AS DEPENDABLE AS MAGNETIC FORCE ITSELF 


@ No matter how specialized the 
liquid level control application, 
adapting Magnetrol to meet it 
presents no problem. Whether 
it’s for high pressures, high tem- 
peratures, corrosive liquids or any 
other condition, a few “standard” 
modifications and the job is done! 
Operation is so simple no changes 
in basic design are needed. That's 
why Magnetrol “fits” practically 
any application — why “specials” 
are so Often standard with us 

Because of the utter simplicity 
and dependability of its magnetic 
principle, Magnetrol has infinite 
operating life. There are no wear- 
ing parts to get out of order. 


Magnetrols are available for 
controlling level changes from 
.0025-in. to 150-ft., with single 
or multi-stage switching. Our 
experienced engineering staff is 
at your service. 


| | 
| | 
| | 


Stote 


2112 S. Marshall Blvd., Chicago 23, Illinois 
Zone 


catelog dota ond full information on 


ARTHUR TICKLE ENGINEERING WORKS, INC. 


MAGNETROL, Inc. 
26 Delevan Street MAin 5-4200 Brooklyn, N 


5 
\ WHY NOT MAIL THE COUPON— NOW 
_ 


Y) 


For more dota on advertised products, use Readers’ Service Cords, last poge 


Please send me 
Magnetro! Liquid Level Controls 


MAGNETROL, Inc 


City. 
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What's New in Manufacturers’ Literature 





For more data on New Equipment or copies of Catalogs and Literature reviewed in this issue, use 
the Reader Service postcards just inside the back cover and facing the Advertisers Index. Simply 
circle code numbers of items desired—sign and mail card. Requests are transmitted to the 
manufacturer as soon as received by us for mailing of desired information directly to you. 


Preparation of Petroleum Feeds 
for Platinum Catalysts is the title of a 12- 
page technical study just published by 
Minerals & Chemicals Corporation of 
America, 


Discussion covers the effective reduction 
or removal of harmful constituents such 
as arsenic, lead, sulfur and nitrogen com- 
pounds by a specially processed group of 
the company’s Attapulgus Clay products 
Aspects of processing scheme, plant design, 
and clay description and costs are covered, 
Six tables and eight graphs present valu- 
able supporting technical data, A free copy 
may be obtained if you will 


Circle E11 on Postcard 


A 3%," rigid polyetheline faucet has been 
developed for use with the steel containers 
used in the refining, natural gasoline, petro- 
chemical industries by Aurora Industries 

The white plastic faucets are leak proof, 
clean, and assure against product contami- 
nation by iron oxide, A quick, light-pres- 
sure finger twist opens or shuts the valve 
The plastic connection gives a tight seal 
and non-drip operation, 

Literature and 
now... 


samples are available 
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Automation, as it applies to the petro- 
leum and chemical industries, is the sub- 
a of the current Kelloggram published 
xy The M. W. Kellogg Company of New 
York. This literature contains diagrams 
throughout to illustrate clearly the basic 
functions of instruments used in automatic 
control. One section, for example, describes 
the use of radio-isotopes in level measuring 
devices, a relatively new development in 
the petroleum and petro-chemical indus- 
tries. Another section discusses data reduc 
tion systems, with diagrams to show how 
automation depends on complete data re- 
duction, Other subjects described are elec- 
tronic instrumentation, stream 
and high pressure instruments 


analyzers 


For this discussion of automation as it is 
presently applied and a look at its future 
possibilities 


Circle E13 on Postcard 


insulation Data for « 
temperature problems are charted in a 
folder published by Mundet Corp Corpora 
tion. Also provided is brief descriptive in 
formation on materials available for high 
temperature applications, for intermediate 
temperature use, for hot- and cold-water 
and low-pressure steam, for ice water and 
frigid temperatures. For this 
comprehensive bulletin, just 


wide range of 


concise and 
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Flareless Type Tube Fitting has been 
announced by The Parker Appliance Com- 
pany and is being called the “Intru-lok 
line, This fitting is designed especially for 
copper instrumentation lines where vibra- 
tion resistance and economy of flareless 
assembly is desired. The tube is simply in- 
serted through the nut and ferrule until 
it bottoms on the seat within the fitting 
body, and then the nut is tightened 

The wedging action of the nut causes 
the ferrule to “bite” into the outer surface 
of the tube wall, turning up a “shoulder’ 
of metal to provide a leakproof, vibration- 
proof connection. This new fitting is avail- 
able in all commonly used body shapes and 
in sizes ranging from 4 for tubing of “% 
inch O.D. through 16 for 1 inch O.D. tub- 
ing. In addition, the Intru-lok line includes 
a specially designed nut and insert, in 
sizes 4 and 6, for connection of plastic 
tubing of “4% and % inch O.D. To get 
detailed catalog 4324 just 
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A Raman Spectrometer that com- 
bines the latest improvements in Raman 
design with standard spectrometer com- 
ponents has been announced by The Per- 
kin-Elmer Corporation. 


Called the Model R, the instrument fea- 
tures a Toronto-type helical mercury ar« 
exceitation source and a coated optical 
system for transferring the Raman radiation 
from the sample tube to the monochro- 
mator. Dispersion system, wave length 
drive, detector and recorder are similar to 
the components used on standard Perkin- 
Elmer infrared spectormeters. 

The unit operates through a frequency 
range of 100-3500 cm”. Survey spectra can 
be scanned in 12 minutes, while high reso- 
lution spectra requires 50 minutes for scan- 
ning period. Resolution is 5 cm™ for survey 
work and 2-3 cm™“ on high resolution 
spectra, 

For complete technical details on this 
new instrument, just... 


Circle E16 on Postcard 


Fin Tube Data has been published by 
the Griscom-Russell Company on its G-R 
G-Fin tube. G-Fin tubes, originated by 
Griscom-Russell more than 20 years ago 
were first applied to the widely used G-R 
Twin G-Fin section, of which more than 
70,000 units been built for installa 
tions including a wide range of heating 
cooling, condensing and heat transfer serv- 
The bulletin fully explains the meth 
ods of manufacture of the and in 
cludes a tabulation of the many sizes of fins 
ind tubes which are now available 


have 


ices 


tubes, 


your copy of this bulletin, just 
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Control Valves have been covered ex- 
tensively in the new Mason-Neilan bulletin 
just published. This comprehensive bulle- 
tin covers the entire line of equipment 
available from the Mason-Neilan Company 
Included also is a technical data section on 
the basic factors involved in selecting and 
sizing valves 

This book is a must for the engineer us- 
ing, maintaining or selecting control valves 
so get yours now 


Circle E18 on Postcard 


Dual vane hydraulic pumps designed 
expressly to meet the special conditions of 
service encountered on mobile equipment 
applications are described in an illustrated 
bulletin just released by New York Air 
Brake Company. 

The brochure includes comprehensive 
selection data, showing flow rates and 
horsepower input for four sizes at selected 
operating speeds. Photos and drawings il- 
lustrate the dual vane feature, cam ring 
design and other component parts 

To receive your copy of this bulletin, 
DP-320, just. . 


This item supplements New York Air Brake 
Company data on pages 157-164 of The 
Refinery Catalog, 22nd Edition. 
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Flocculating Agents .. . American 
Cyanamid Company has developed a new 
group of synthetic polymers which have 
the ability to agglomerate finely-divided 
solids in liquid suspensions, with resultant 
improvement in settling and filtration rates 

Aerofloc Reagents are large, complex 
molecules, which when added to aqueous 
suspensions, bond together the individual 
fine solid particles into flocs. These flocs 
settle more rapidly than unconsolidated 
particles leaving a clarified supernatant 
suitable for re-use or for discarding without 
creating a pollution problem 

Where suspended solids are removed by 
filtration, Aerofloc Reagents have improved 
filtration rates as much as 150 percent on 
For 


of a brochure on Aerofloc Reagents, just 
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various types of materials your copy 


Stepping Switches . .. A new fou 
page « atalog describing 
control 


a complete line of 

industrial use is 
Automatic Electr 
Equipment listed in 
switches key 
covers the 
illustra 


components for 
offered by 


Corporation 


now being 
Sales 


cludes relays and 


matter 


stepping 
switches 
functions 
tion of relay and 
copy of Circular 1843 


Descriptive 
specifications, and an 


each switch your 
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381 
342 


the new basic material, all in one 
i piece (including channels), not welded, 
riveted or expanded in steel or aluminum, in 
standard sizes and gauges. Safety crrp-strut 
presents an open space, in a diamand pattern, 
in excess of 55% of the area for ready access 
of light and air and gives a positive Non-sKkIp 
footing in all directions. Ideal for work plat- 
forms, stair and ladder steps, flooring, balco- 
nies, catwalks, machinery guards, fire escapes 
and for original equipment safety treads, 


“g 
Important Safety Features 


& Minimum weight 
® Easy to stand on 


% Cool in summer — 
werm in winter 


) Big Economy Features 


. extra heat. 
% No extra 
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®& For balconies—no extra 
light needed below — ne 


& No secondary sprinkler 
heads needed 

W Self-cleaning 

& Cut and installed like 
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% Low in original cost 
Balconies Distributors in all principal cities. Consult yellow poges 
a hone book under ‘GRATING .“’ 


GRIP-STRUT division 


THE GLOBE COMPANY + Manufacturers since 1914 
4008 S$. PRINCETON AVE. + CHICAGO 9, ILL. 
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by your own 
force 





Oofe Conduct” 


AS for Pressure Samples 


STAINLESS STEEL CYLINDERS 
conform with ICC Regulations 


Transport fixed or liquefied gases — even fluids 
corrosive to ordinary steels—in complete safety 
Equally safe for pressure sampling under abnor 
mally high temperatures 


Available for low or high pressure service, in sin 
gie or double vaive types. Sizes from 10 milliliters 
to 1 galion. Standard sizes and types normally in 
stock—special cylinders available on order 

Wide selection of needie and packless vaives 
for use with these cylinders 


Write for complete information 


HOKE INCORPORATED 


Fluid Control Specialists 
167 S. DEAN STREET, ENGLEWOOD, N. J 
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New Sarco Thermodynamic Steam Trap 
practically eliminates maintenance! 


SIMPLICITY—to the Nth degree! 


MANY ADVANTAGES No valve-closing mechanisms to wear or stich 
No critical clearances to choke No gaskets to lea 





1. Same trap for all 


Three e ts sts SS 
leads end eresuves 16 rhree simple parts...machined from stainle 


600 psi | steel bar stock Only one > 





® Steainiess steel moving part 


throughout . . . therefore What could be simpler? 


immune to both interna! 


and external corrosion; SARCO COMPANY, | Cc. 


safe in fire hazard lo 





cations 


3. Closes tight on no Sarco Company, Inc., Empire State Bldg, New York 1, N. Y 

load. Operates against 

back pressures up te Please send me: [] Bulletin 255-44 

50% of inlet pressure [1A Sarco Thermodynamic Steam Trap for 60 
trial, Size f installati 


Only moving part—a hard- 4. Not affected by su 


perheat, water-hammer 


ened Solid Stainless Steel vibration 
Disc—practically wear-proof! S. Guile inventory of 


spare ports 
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From plant site to producing plant... 


saa 


PAcKEE ASSURES YOU SOUND ENGINEERING 


OF 


Engineering 
| Services 





ry 
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ERY DETAIL OF YOUR NEW PROJECT 


@ McKee brings to your project a fifty-year background of specialized 
experience in the design and construction of some of the most complex 
types of production facilities in use today. But, equally important to you, 
is the high quality of McKee engineering —the meticulous care given 
to every detail—from studies for selection of the site to completion of the 
plant ready for operation, 


It's this high quality of painstaking engineering by McKee that results 
not only in correct design and efficient layout, but in reduced construc. 
tion man-hours and most advantageous use of materials. That's why top 
men in the world-wide industries we serve will tell you “McKee is the 


best name you can get” on the engineering of your new plant. 


Arthur G. McKee & Company « Engineers and Contractors 


Headquarters: McKee Building « 2300 Chester Avenue e Cleveland 1, Ohio 
Offices: New York,N.Y. @ Union, New Jersey @ Washington, D. C. 
British Representatives of Metals Division: Head, Wrightson & Co., Limited 
Canada: Arthur G. McKee & Company of Canada, Ltd., 372 Bay St., Toronto 





